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3Ujjl l_Jf 
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jj jaH X_a Cilil <**U* £ (j.m ■■£> 3 a*1>- 

z*jx\ asu - 5j*i_sn 
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« jtJI wU» i dUbu i&U UUb cjtB. U Uj j JV- 
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n ftftM jj- 
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J 

1 p i m * * _} 33* ^*JM 

<*JX\ 4SL* _ jfjjl ^un a**U _ SL^jdi Ajf 

|J j** ■■m i i 7 ^hUI 4^1 

i Um^^Ms gft A^xl^ j i£jf t* tSLJp ol j1*.,n*i £ <*Jxj 

j^-ji js -u e^j j-in <i ^ ju f at-»j siujs 3 

(3^* J *JjJu ^Ja<JI At t3“L ^*j #U—J) 

. « vV^ 1 J^v o« jUiiij jJn Liafc*.ij 

> J* ceWn UibT W* ^1 ^1 fi U1 p*t ^ *U * * JU* U1 
£>n <-4} V 1 —5Vt iij41 jUojl j J-kiJI frf 0& JLSj i dilAJS 

CUi ^11 j <j *t» l«ti 1 * fjLaui (j?JLS ^ 

*iJ**J^^ fj jl\ j^t ^L^oAil ^i. >r>1 f**■»■>* 

p£*J ^ i,,.* « iL^V1 jt^^LXU t*j 1 j^iJ^ pi.i? pi c*-w* jJ j_#x *. W* i^jSCMj 

*& tj U SLil>*J1 p**UII pm jjs jLabI ^ p^JU UiLJ>> J tfilill 
£tUit -Ujjurf ^^3 j^jUIIj jV 1 

*JLwV1 *i>» J Oj-UJI *U*7Vi *1 yi * 4JLJI 3*3 -Ubjla S 

tjfJJi U1U& jl jp ^* 1 t *3 j** ^JLzJbj &jr \T <i j**3 ^t*AiJl 

j eJxl jii 12 *3 ^*jj <JUj}^xl g,.dw jt^>- jj& 

OUw'Vl fyull; (JUr U |S jHj “*-Xlin ^riljUJIii 0 J*7|f ofr^ ^ (J_ 

eirf' Jit *i7l Jjli, 1 cUx.it 1^ ft^u^TvS 

.Jim ^ jg>*Q1 ii^ftj* U aJ ^La 4I1 ^ Ai ^ jJU 

^ diuji pt* -uj _« u ^aiwm ji t-^ij ^ sjuxai 

Q- i * < 5 S ^ pXw_sw C^J^J Objlif^j OL-jL-jf 

* <^J>Ji\ LlfjLw 

**im\ ^ oh jUj -uiji 3 p-JhU*-3 ou-u <;ur j aj^uii 
4*4 <L*—J C^w^ ; .t 4 t , lt , >h o. ^*J1 y {\3 ■*■ M pQijJb A^LsUI 

<Ji^L> ^jJur i <JSI^LahII ^JL—a cJU* U lit ua^I 

^O-*" t *Jkj )3 <i^Lta41 »Jj* ^ *,Z,mT 3 ^ i\ 

* ^jil I. JUi ^jjp bL«T t- j a*fO | . 1 tfi X V jjijtail jll ^ ^p^a)1 
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OJtr # oUjJUl j 4 _ ,\j 4 » i-XIiil UM jl*}S o* 

O - * J bt—iS* J j j r~^i. ls^" o*^.^ •*?* —■ V1 

IjW j*i*) £ ^aA)1 ^mJI jJI 9mi tn"i1 I^ um I Imuff £.* M!* * 

C*i (J ^ilWl pi* OU-^L*ilj t»»*l jjLI Vr* 

yrt**p*J j# ( ^. Jd i oUjIjm ^ <J1 U 

jts-w l. ojI 4 $&*\ j5 ^ q* q j£ll 

f JU^ £* <—U*V1 <-sai!l ou^UiV> ^Uii 11 <> <S) ^1 3 

« <*£U)1 L^ljj l^jjli £jj|Sj o^*i 

^^ * 1 ^ fj-JjJl 4.iiliJLlbi wtlj*-U jSL^j jl 

o* Jr**** t£*^V? ^ **j, i j*^ o A!* +x+ i .+.**. t_ !jjuhJt 

* <™*U-iVi OUjiidl q<* jJS u-JQ&H -* -n? V ^lIV 

* fct*- - <iJ^i Jt^l 


jj 5 o*mi 

^LJT _ Lil^i^Jl f —* 
*u* <iUU <juU. 

<-.^1 asu 



a. <L^j A1 f' -l *i 

5 % Si j*l\ ) IjLj £ <JU 4 lj 5 OljL# ^ 1 * 

t^U,! iuJUJ! i^1 oUf gfttu LjU,U SJU>^ J *^UJ1 

+ Uiiij j ^ 

* CjU^UJI j LJIjJoJt ^jwUJI LuH c**" 

4-JU j ^Si ^HhM jX*Jl *J1-U- S~-*U C^ 

^£Uj 1 t jU.ftiJi ^Jls I UbUy».^ 5 UUjI £* L^Jl 

Jl ULaill <uiw ti**i CU>j £ ck J«u»^ jUIl (Jl LJlj 

i^U j*JU 4JI3 c Jb *t -^-3 Ci^^ f 

JL-JjOI Sij*iU Jbj&^J SJL^iM Vj£S1 £jc*»j <JL .ASH 
f * + • jHiJ! 

: <*50*11 Lji<>*jb aji^i^-ii *jl* - ui o ! o-b £ 1 JUi 

* S^Ull OUjilt J 4 U-jlji* 

* ji j» *b ; a*;uai ju ijjan <uu^ -ulj 


<> $**J * 1 ^ l**-* 

^ mv J <-jfli <£• 



‘ ***!*« ****** 


itr%lU fcll ^1 t* tyli531 JJj> ^j-yi 

Ijlj ol Jr* G*^' cr* Geography of Astronomy <£tis\ 

* * * UJ iUi <y 1 ^ 

Wi * + * *£iUj UJ - ^i> ■ * qj* Oj^* ^ 4-;SlU L*j * jf*4tT ^1 

1 ¥ I* * Jf I ii 7 , $ 

9 tlT* c aj>! L« >ji .-tf J t >i*jj 

J^VJ <ti>l aJKJ^ Ol * r ^ii 1 JiVl ,> ^ 4 LJ?^>. 

; j! Goo j*rr U* o£*ki* cr* t Geographia 

£ 4*J&it {*.> 4 ^* oj& + * * - *■« ** j ^ ^Graphia 

t gd«—* ->' v-i*aJ ^1 t£«U1 ^USi 1|J! 

pUoaV V LjJL*-* l i>J ^ 1 *aj yt? o X„, A JalIj 

jV>tJ 1 *^ 1 ^ 1 ) liA ^ y ^L^Jt 

« ^ j_ ^ j* t^|i 4 cju^hJl ^j*iJ 1 

*^jv> u*jVi c^ o' <*u 

* jP»jJ\ tJUfe L*jL^ Ia jji c-j%w-^o 1 l-<Jl—iljij C s^.p*J j 

^ >1 j *Lmj^ 3 y jiV^ i> *t Ji-i glW If i^I ^ 

. Geography of Relief u~ijl*£31 *LMji> o.^.. ^ ( U*v. C« 

tftyW 4^*1 j,J vlUy** y jliuftiijl ftJift Jl£*i1 gqtiItf ^1^15' lilj ^1 

. Physiography y*j*&ji* *=- 9 *— U^j 

C-Saj ob>dlj JiO^l »JL_» 3-0 cj 3 lu lilj # 

■Geomor t^^ftjg**** c«*— <~L _>* u Ji J-*j ^is- JO J& 

. phology 

y yyi U^ Jkyim ^jUll Li^iJilt Ja» j j ^!lv cJlT ^ 

oli^ist y g;LJ! JuLjJIj 4ijt*jljteit i JjL* <mA« *t>lJU y»U« 
JWJL* £bjH Ol»j j^T ^ I4J L*j JkuaJt J 

■Climatology or Geography of Climate -L4-UM UMjAarfU 



> ~^r^ Cr* jJa—J1 ^Uil JjJ Aj cu+*ji 131 j ^ 

^55*^ V^j 4 ?* 1 ? VV Jj-» ^ w^J U jlfrtj i ( <,j^\ } 

‘ts^ e-aJu u 131., i Geography of plant <L--JUtf! 

wil^AJb * {Ujjxilj ^^1 •£■**»• L»4» OSjLjJI *JU ^ ^l-^u 

c—"J * Geography of Animals £%**! 4-41^ 3 t ih^Ji 

j* 1—4* UjSJ ( ^JljjaJlj) ^LjUUI ) i_*> jUjJI 

* biogeography 

t-ijS’j £ aLj> 1 jlf ^~i~Si < <*j_jy j i ^L-JVS c—ji 131 L*1 ^ 

fcljH (ft—4U £ <3\i~e> <-i CuLoU >.jL5~j £ ^JLiil 

Racial iu-toJi $1 oiDUJl *41ji*. «^J ( oV 3 U^ 

geography 

£ l*J—s>1jG ^*^'y £»~>- ^ <. n ,. „ ., W i ol^jiJI 131 j ^ 

**4s»- c^ir £ ifj-t-JI 4LiiB VL-j-lj 4l%Us..^1 S^LT, 

Economic SoL-aali?! L_41 jiadb ■- _,. £ ^LJlk 3! 2 _:..." jt 

<—fijo cJjLj S 3 i_j £ <j <*j Jtjr^ Uj i ^Ltiyi 3 I Geography 

W* 051^1^ 3 > <» u, ^ujvi u* ji; 

. Transportation ji Geography of Transport 

£ *■—( a LiS T —1 ^ £l_—JV1 iIaJI* G 131 j ^ 

11 4 * •,■. ! «' » alJL-iOj oljlcj ci jM < -" . .« htH Olft (J ftjl j 

—->> g *•>'.» * Social Geography 141 jiaJb 

» £ i-JUwi JfUi* ^r* t*» Ja^r^t G3 i Ujjltfj ^13*.^.VI 4 

Geography of CiK-Hj ot_ll iJlji» .,1 i_il 

lijB IJIjUj •Urban Geography cmH 441 ji>j < population 

. Hurai Geography 

“iujj i ^AjVI 1UL_W^1 Jfl-iil gll_*J ^ 

fc v j* • • r 4 ^ ->. >. “ n G ^ju 4 jL.un ^1 j—«it» i|T .iijIjj 

i »jj —a j . 1t . w» r fjl* ^Uk^al Uj 

. Political Geography JI 141jAaJU 

< 4i»-lxu ilftlii* t 4,.«,,. .. bJ I jpiljJIj i^l— cJjUj 131 3 yfc 

< iLy** Iji^ Jv\yjJ U-J V i jy 

1 oU -^'j^ 013 otiiw j dU3j £ U. Ujft ji < ^sljl [yb* 

* Environments otLJH ^(41 *ao 



*- 4 ^ JR-Cl^JU Ut fjbj *j? 

^g < »» i 4 Region, p&y y> 4 w* 1 *" ^ J®^* 4 4 ^ -^ji 

o- ^ c/ 1 W 4 4: ->>h * g— *-» «...■••■<: 

w Regional Geography ^-s*— e 

L^alsk^lj 3iJbAU I^IT caJLa L* ^ 

\ i jl I J & >ln*ii?H Vn .4 ! 

. Cosmography UM J>yif J OjSJI W>«r~ 
t±«j»- ^ t Planet Barth j£N tj *JW u ui ui ^ 

4 1^1*5! ^1 O-ilT Lf)jf 4 &* Ljl»l*Jj?‘ 

V iX m ^ j lit jjti 4 r t/O plld . ^t.. ^ J f*lU jlt iMUAiJ 

Geography or' 3J3U1 tJijiaJk c-*—! 1 . n £—*•^n. 

t ».u Us~-t.p j \ss.^j>y, Astronomy 


^aU« 4 ^jjAM jl f^l*h *-T—* (^* £ji ,J£t ^1 &L£ V 

S "H £"*{ (j-ij'j (jJa «—- o -J t 4 j JttJjj 0 L 4 j.il _)1 4 <_<*li- 

i Vj ! su-ijjau fiji’ jt Ji jlsj v^t i*>- 

-V>. wi ji>*h -s 1 £j-*n 5jL - 1 «y*j v^jUi Uu-i—i oi- 

* iijiiJl oj 4 ii' -iij ...' f**UU *-U ^ 4 * <ttSjr_j <♦+*/ (^ju> L-tL-il* 

JjOsn <_~**t i ^6 Ulk* v ,j 4 i ( ^L**Vi £f* {^Ull »Jl—* ^ 1 * 

4 4*~~J J g.,. « i» -j —k i^o *LjL^»J 1 OLl» jtil 0 L 4 J Jj <L£jj «-»j«Mi!V 

1 wImaJ! fr U I 

^jy <-i—iio® >-AijAin yb iJL_jk $\f ii! 

JJ ““! Cr** tS*h* Ji>#JS Cr* Jj*V1 «. I 4 JU 

4 j*j 4 V—fir* L* 1 ^! 4 >~^ oU - 41 rt JOsIlj *U*U.>‘ 

&m\ y. Ui .... iiljJVlj j j-*» #JL-o J_^ 

t f oii- 

A...1 hs^i i C (3^* lM 0 & U*y 

c-jl5" i ^4*Jj 1J^ ^JajUU 1 *U'.1! 

i Uj»hP 3 C trtfljf ilillf jtfj—^ ^ U *J! U* JjJb U Jf 

j <*—.u-Vi cJtf *r* trju^ t u+--ij « U—af> 

* Hevoiving Jj> uui 3 * Rotataon Jj^ll Jj^ obj^> 



\r - 


j *4"*?*^ V £ (4*J1 jj?*0 

Ujijpk^j aU»ji c t/i^n oii ( ^ijjSLJLif) 

jr t ipyii i 4 MjUj t Wj^i otf^ j* i <*u ya; 

*iUiiU fftJUIl <***J * 4 OjP^ 1*1* ^Uut JUJLteT 

Ui^u c isu o\f te\ (j—ii oV ^ * *u~ji fjiw ^ iJUJb^r ^ai 

_ jin..M.*.irI ^ . * j <«5okj ^ 

< J— *oW C og^jSJI tX^fe o^***^fl oY$ < <*Uju 

4*j*i 0^ Q* pU —it £&\y J'j 7 V.5 i <iUAI1 (4^ 4****tiil 

“■ J *^41 Cn^jm . ^ 1 UCfc^ * • * ^K*j l|Jj> jl qLJ^I 

\mJj <4« ^l a. ?„ ^ ^J JUT Jl -U^j^ £ txj y4lli ^ jrfUll iLUj j 

£ ^1***p4j o* ^ *' ""i ^4* o^ } Jtf 1JL-4 t jl*j 

Al <Sia- ( SjJjin Jjjjfelt a,£—£*J ^ki_j £ { ij\ _4V 

O 1 <4© *u* £ jIjjuVI U—*» t5^^i ttf * * >i_L 

4 .^ j^t ^ 5 jr** £ ^IjluI ^Li> ojL#^ 

(4^ JS3 $1 J : -—■■* ^*4 j3)1»J( JjmjI \j *i £ ^^Sll 

<J "“f* IaU—I fr < U, ^oL^Vl ^i^liu 

SjL4 LSjJj 0j& pJtUH *4—4 U+jiJj Ui^Jjr j^ui 

^4 .^ C *.*, ^ } tilUJI £ <. m*? ^141 

t^lkn ofc*4.>^ tift 0^3 £ t5*J1 AjLj^^j 3jL*j& ^4 £ (jf^V 

Li (^1 tf!lw J ^*3 tUjI US £ oli 

4—Jt*JMil t U* &\z}\ £ f^eUU *J-* Vj^U * L^Jj jjU>. j 

U^ ^4 ■ - ;■ ♦ (^3 * *+ tiiiilAj (yj^lt p\ nO.*J^ £ 

cr^ < t> 4^ <*m\ Vjl f JLJw *t tf ^4* 

* JUj^ o- 1 ^ tl i y^Ls41 Ulij OjjW iJLfj £ -u <1 




. jyih ^ , 

< Sjjfa—&JoJ1 c« dUttt 


* i*juj*sj <sa_juj „ \ 

4 tf i tL Al l — T 

, a_jjs3^ dU-ai _ r 



n _ 


! JGuwJlj ♦ ♦♦ t£U«JV 

1- Uj^l ^JUil OJj £ <Jj U.r.^ M pL*>-VI £$ 

V "tS J * * ^>*Vt g^i .li jU*i> 

t u ~£*41 c^rlJUt ££ 

*j*& J yjuu Jt Vi £frji V Utti £*i ^ Le- 5 ** 

# U-tl* J£l _f-*5 

V 

^juij ui.« tfjm ^ujyi CfU * f jjs u ^ to* *tr ui 

(J Uigt jjJ 1531 J—i ^fct^kJi ^ <J J- mi L« uJ^jju U 

^tj U u .u * + * n ■ > I^ ^l**lij oUi Ujjl 

Ai I lalT* ^|aI yto Lfcjl £ AjLft i i IjlJ 1 ^ ■ Ahmiif J 1 ^^ItHwJi 

^jibLjlll J> ^J ^.m > Tti^T £)1 ^ J%4(^ 4j*lj(ji 0^ * *■ *■ ^ 

«—a o'—iVi uu , aj^ qj!jSij V>- ^ J£ cr^ 7 

*—* — i5ji Uf — 4S ji ^ jj^s l <i*tf _ pJX <j u* — c^» 

Jili- £ ijc 5 *^ **1 - ^ * L*jkx* * * * 4 j jU.■„■«* 

<^*1 £ jjiU V ^ Jj £ ^j^alll 1 JU Jj jUl ^swjlf 

* n i>^ys *jKit ^Uj <kCju 
...k^w j jl^jl j ^*£UII Si j*l! jj .far £ Ua u 

L*j4Ai1 - m ^.^ 3 £ ®in—* L*WfUlt 

j "' £ L*?1j 3*£UJt 5ij*il S_lj^ 1*i—J (^1 JJi c ^jfajJ} 

: jt_2 i\ 

+ 4%jujUI oljUd^n ££ JLJ£ttft **j4t : Vj! 

* Vj*n c« **»« : uu 

* *^jVt ^jji j Juaui ^41 : iau 

: «hoS» obUten ^i jl*oam si^ar: vy 

^t-idl Ujj^wj I4JjSj S*jOS ijUa^- S^f JS3 CJtf ^1 liLi V 

u* piF*j** ^V a t^*3 * * j^UI I4IU ^ 

-Ol I (^jUt jl ^>U-1 V ^A, r . t^U*- ^ l—U .^^1*4 ( 0 fi\ 

° j jj WU < <3*^, *-cr?, {**jJ*i ct*JW 

* -r 5 UJji ciy tyfc ^5—UJJ1 SUJ1 olj ■.. i^uiioil^ 

aAm c* U*ij> Wi C Junj W-.cu^r < f j^Volj ;; ,,IS«J1 



i iSjSfl j+m CiTj ** jMI Wl 

iljlil L^il * )jly I4J0 yu ^ 4 -JLH oU * 4*^ j» Ji-Jtf jts* 

d>jj ^jiJ jl ^ ^jSR wJtli <sJU^j IjuJ ^UmJI 

,* * *f JLjfiil J^J3 ^ jf^ 

^> ^ua otjj £ |k>Vt *«i ■■ 111 . vt ^ ^ 

I * 4 ; Jj i Uj«l 1 iJU Ctjjbt 

1 j l +z *** JUh* ^ 

& —»,. * * 4 tfc nnpffH S^XUJt 5i j—*U <j jJjl c-k&1 il 

&jUa>* £>t jJL, JLyt ^jjh ^1 I JjSJU 

Oli aUaH OijUa>- ^JU-1 C ^JjUI j %Uj4 £g-usJ1 

<»t c jyv—aJS £*ij ^ CU^f ^JCI + 4 , f gtJjilll J 

a^jLSL* 4 ^^ Ju>A yfi £&j*i *5laU U*J 

e+ + * J>.., ,a \ \ ^jJJ! ^4*U»U gy 

Olij-u ^ !o^ JJ31 *1 < <5 J^U &\ jSJ» J* 3 *I«w jXli 

O' ^ cJISS .* jUS! ^ oHiVi ^ (^SC*J iilj^Jt U_* 

Jtt ^ 1 Jif jrtr oi otf < ^*£1 jjU ^JUt I Jim ^ jw*; 

**J-«U JU^ J V-** O^i Jj*J* OU 4*kj 1 Vj*^ 

* ^ jgiscn *u j * *1 jj*i {<*£Lyi 

i *UjUJfcR ££Jj*aU C*1 t %J j^etU jWI <J4T cJj ^ IJUb 
^ C UlifjP-3 *U—J1 pi jml £~*1 j3j JU#Jj tjiA 

^ .* *? (^1^ .iJ ) f*j yT o* 0 ^ • * cj,jWt j>j 

(J**t d& tfti £JjJ1 *Jj-<»3 < »>»J1 outJ»t : JU41 \X~Jt> j 4SJUJ1 
O^J + * o^j^i J j *jill * * ij UU J»y3 ( *j>lJj Jti«.i u)U U> 

c y'" * “‘ ^ CP* 03*^0 * * *J^ri v» *i *J_ v p«»l-~-V 

* o^^Jl ’***lji^ ^ ^ tj^J l>*{ OjJjjo <U-4!t t »lu«ll U^“*i-> 

l-JWj < >& « ^jSlt l^t y-wiJl o* 

—-«u Ujjj—. o ( jv+U^ ^*1 cJlf \J1 , . 011 jU.it JLi^'Vt 

cr 1 ' t UJIj < 1^^; ^L. ju Jijiij ^il^ 

U-***1 ^ .. UiU4t 1 j-UU < (jjb- 1_ # tjU-ij 

- i * ! 

^ d* J < *Uii«>l Oj-J <iJij -45 £*** 

os j'—* fUi 4 Ji ^m\ j>jir Jsn Sjsiji «jjl 

A Mlji?-. - .t ) 



u- 


jjJU lji j—aJj £ UjiiJl 4 £*m 3i-* d^*" 

SL~*L J 4J1 ojfitt Jf b+** H *i~J* f bS 

Bj_»U» 4**»ni3S Sjl—JI ^tAjir ij l^-Ais—*b * * fLl o-® 

iSj>^ pjft tj* fAjj-U* 0 W J j t-** * * & 3 j&‘ 

Jfi jl Jajjl oVjb^ J ojV^i ( J 

*L*-i &H oKj - 5 ^^ f j«?£3 * A^jyi J*bk j**^j*-i 

**, .aiLM J*1 o j* 6* &* (*4*^^*^ U<(U<*t <x_J1 

£f» £ < »gi^Jt 3,«.» »iH gf* (5(uij»«l1 3 „ \ g <H &W* U y—-?b 

Z~*\iJ\ ^4-> JU U ossSUil ^ Cr* Oi^' 

£ ^ J £ jJ J—CJf^ tlliXiil 

'—|;j ySb 1*1* OLf~* J~°~* J lS^*^ lS-*^ ( 

^Jj^plSCn <::iS £ Ujft L*JLL& Urjj J—'_J £ (J*^ 

Ut J fL - -4^ iUjJUSLiVt CwjJ,) £ 1>uSmiVI y!^ jH** 

i*nj ^oil ^UUt *yj^ Ji-lj £ { j aJ! £j*S Jjmi ) 

jJ> WU < J U?^J £ y^jV SiJjT -l*i* £ X^XWJ ylS*^ y* 

V* i» rt l * ^T> 'LSQaJ 1 ti T u f il lE ylll yfcj £ {J)jS31 

. SjL^ji d-njSJi ^jykJ £ <Uo>i ^ iji« ur £ n 

yi J} *$4*4 *cJir j^utUI 5J,.a t>! JUI-USil JJlfj» y *jS 

u.tf 2L-SU1 ) a- M.^l^H yjji'VJ i_iVT jilj y* eiJij £ tftUJt 

- ai LjJ* Uj ( Jij~V c>» u*i* u £ L*JU- 

f-^yjay. ,. A «» gJU £ l^jJ ^O ^11 

1 yjl> Ui ^iU £ 4^SUi> J \ jjftljJall OLmmw* ^wJBj ^ ^ 

^ wl jLmiUI ^.-j- ^ xj L Xll £ :U—ill 

*A -*> Sij«l Ol»Vj5U^ yMj J-Aj — J 

£ ^3jIi■ i n > 1 i^Jlihij £ ui^maIIj y jm£ 11 £ OljLn u l^ 

yl» —. pjylH Ol^L«« y» C)jij«i W •. iiiU» IjUai-t 

. * Jl J*t\ SL-e- <J»- J* ^bu-il *JL-*J ol 

%Jyft Li i&yatt *4^ C-jl5* sJjb y! liLi Vj *. gjljkn jJU ^>Aj .y+Jiii 

* W 1 S "' ^ ‘ 1 b < OJi-> <4i D^-ij * * •**; L-il 

* jiUl) Ulij liAj" LijS Oljji yto- j*X«i1 £ ^ 4»»» lju i^iJt 

V-»« J«JL; <*—J u*i * & -fttl jy y-iUJl yyn J oyj ■ 

Super OuJtil MjU* ) «t.Lj- oVjUut •*!» £ 

Ojtf £jIjl11 iLwA ^i 1 I {^jjikli ULmhuJi ^ujJ j H iMihft x J ^ Nsifcurfil 
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1 -L_* i JLSkit OUjlfcJl Jj&i tSlJalS OJ 4 * 1*1 y\ £ 

jJUai- ju*i ^ jJuon ojutj *.- JS £i\ >_y» 

f»*>Uu »!*■ iy* yt Vjw.i<» |^1 fl 4j«j * * jVSS^n *JU> — 

£ \+L. 4 j\Sj*V1 »JU =UJLi* ^tJLjBI (3*j|lfl 

1 «*1 it (J1 j? V c«Jtf 

cA ~>j - 03 o* J-j 1 Anaximander otf — i 

■ «■ i ^ ^ ^-nj| * £ ^lj>4 

JCi ott *>; j yi J$\ cJir uii 1JI* £ yijVU Jm; * jr uj,i 

L r“" J*^ 4 t,* ... t . V * ^UmH t * »a> j tf«5w« j jyijkwiV 

oifAo*» wt a w*n, a **-s3i cA jCb*t. < 4iii- ^ r-^i jiii-j * at* 

r *.*-* -to-i juji u ui 

^^Lll J*i ctj*n J Parmenides y»» a ~i«^u ^Efj — t 

l£*131 »yfil ol jl 1 j iU** £ *Jf yijVt o' «>>«<** o* vW 

* iijSi #jiil j £ <ijl y chilli tj^®" <A C^*£ 

1 Anaxagoras ($aUj — Y 

jS 3T <i1_$ £ J[ cui05*1 jji-JI y* i*i~& Jtf V' y* U 

^ J .i n — m * V l|» t (—y*JU1 £(' JUj £ y»«. *ti <!!..«» jll 

* l^ f t Ol^ &JLb |Jj1j £ J \ in ■ Mill ^J«d] 

i^s yAjli! oi * •ijS' j Phiiolaos Jiij — ( 

5 j£a* J^J U*i Uj 1j£j* _r~> UIUj . Oj£" --a—'J Ojfit o®- 

- i -. t - U o'j lij^i j p£ s> mZJ jjiJ^ (,jjS11 jjl JU 1*5* £ 5j y iii>.ii*n- 
l 1A» e-m i l ^ tSJ^j'" s t5^i -^lO 7 J*Vl jjlft jl' 


J—r* &) j« ojvs a J** j pfcrfj < ^ 

yiiUiJ'jO^Jj £ Plato • (•* y-* Swjt £ £^L 1 ) 

Heraolides 1 Aristotle y- 4 Cki—jt 3 Eudoxus 

. OjyS »JUJ £ JUp.V OUUU yU i >■;■■... tiWU \J&\ \ jWti’ 

c.1 vi £ U-S0i y* ,U £ Plato Ot e-3 • 

- £ j ^uji Ju*i yijVt o': o^' iju j 4ju u* air, < ^ cUjuii 

y*y***l a' j £ ^a5Ij 

£ J £ J ^y ift ^Litaw^K^l 

« Aj X*S£ pUw< bJLA^ . • tStjyl* IfcJI tlbajt tjiyiu V' 



* <*>- < 4 #*^' Eudoxus y\~Sy*y\ 

£ 4 *jJUil *S j»Jt OU SbjjSai |*1 _^vt & .»»J /y yji\ 

♦s ti W. * Utlii JjjSbJ 

<*£>' * JU t jlS"! -U £ Aristotle Cj^j» 

fcjlkJ V$3 U o(S*j < 5 *lill jJLJUJI ^ u ^ 7 ...,r o' cAi *=»b>Jl 

aiLU JJ tUUJl 0 J 1 \ y 4 * 31 * 4 jp oJu 10 * ^3 £ VjT JL\ ly/j\ 
} Cu^3 j g_gull ^L*^ll O^o-I JJj U<U» £ 0j_JUl ^1 

. (j- J U^u.^1 jisit* ( Provincial Ji— 

jju? yijV ot JU y* Jjt < Hiraclides o«* 

>* (j« » i *il l J3*- 1 — » ) lj yijKi J3** jj<y V *3* jll Jj £ Ujj*^ Jj 9 ^ 

'Jji ( j—n J*i J) u-jVjU otf o' • Jj 2 o' u*« <J*j 

3 *-"T 9 * * y^aOjl jj* o^ £ <i jJ”jll , 3 -*_jU 1 *jSS (^1 *oLAlfl* ' 3 ^ (>* 

.»jl* j»j j, jkn <iiL- y J 3 I 0 ir 11 -Jiuu JU gjijit c> 3 *h oi-iu 

.: i>dl 

yi*j>jU«*j1 £ *V> JU* JiU? Jwji £JUJ1 03 -UH i 3 «b 

cc* *ui—*11 v 1 —*■> 4 -*W SJ l£* »yo; ( Aristarchus ) 

y 1 jc& V^ 557 fthUl 5 J3-“ tjV»' <*'j * V3JU-. UL-*. 3*4)13 

f *1 o* o' ** ' **Uj K&S.jf 4 .+ .. .-« td«aw U* £ <m —1*3 

J 3 —*• jjJI y—yVl olj £ jJ j*sf V c*jljjr f* > ■■. ? » ■ ! 'j o * » * "* * 1 1 O' *jl® 1 
<iUi jS «5 jlj £ ^3*jJt JtiL -1 jj». ,.*J j*J* j ~0 j £ Jf »_/ y—- t J 1 

UUTjf3 » f3_iy>;ill i*jg CAiUlj OJJ* t» lit 4 il * » 1 yC** yi^! 

^jJl u ij'i!t obji ij* <Jyj y-3i.ji1-.jl o' Plutarch c jlT ^ 

g.U; £110*3 * * * t-*ri Oljl-U o' JU3 £ 1*33*1- Jj“~ 

'Jjt* £ uilliDl 10 * JJif 41)31*113 £ J j . *«H JS >1 <-*lt>l 3**^ 
0 >^LJ 1 y JT ySSil jCt 4)1 td_* ,^1*. *. 4 .jLoJ L#t| £ 4)3* 

1 jS" »ii £ sUa* «l> j** OJiU) ILiAyiUl ylwt 10 *3 * * y**0Ui£— - 3I3 

! £ 1 JK *3 .**1 1 4 ) sLuJl jXiVl ylt tSji -1 *y h^j ‘ »J«» 

?jya J 1 yll J3-. jll J»3iVl* 4 ) 0 * tf 011 j^Ail -> 34-01 £ JL* J-JU 1 U-JU 
h- *jU) (jT_^ o' ^ l o ji tfOii j 34*01 3*3 •— yOj^ii f 1 .■ h ’H 4 i*i» | '*ii 

) o*jll O* Oj 5 t * O* JIM oW—^l flu u*1 3O—*i* 

*’ { 1 A** ft* 


, 4- a^r ti £ lu*1 33*07 ol—3** ’J 33 A *=^-j 

03A *b>- lOSjkj «* ’ jm * yll [ybjiVI jSL-*)! f4*^j 44—*^U1 



UlS* J 4^*1 am\ fju oUL-Vt *\k.1 j 

. *% " ■* *3 4 ^-*1 , .^Jt llj o l i .<i ^ J U Oiitjjl 4 ^1 

i Uii) UJifl IjjS c^rf U t <ij ji5l U^U.^1 t=JtSS . * jl*J 1 
* f® £ i » < i i * ^jjXSLwi^ft j «lU«JU ty* O* cfi’ 

4 { f . O T„* — XV ) Apolionius 
Ptolemy tr* > —* a% ^ f. J \ XV — \*U 3 Hidparchus 

jU 3 U 31 0^ cp* f X o \ — 1XV C 65 *jii Oj^asbl ) * 

VU JuSSi JJU-* ££& C-kjfjl ^jjti 4 3 i*Uu ol yj j *, 3-AI0 

ouiiit ui*(»- ) Epioyoles .sWit: ^ 

< g*yj**a» 5 Trigonometry ouuw yXb j 
JLijjyjl (j! ^oii j*j ( y-»jfcA*) Mathematical Synax 
- XT J fc*i.» Meghxst^ v.j-% 

cr~ W J s~saiH u^ui* fJ LiH j**ji * iju 

^ JUSlill <J jyi * 

Vj J^ U f^ OljUrtJlj « *t t 1 

**/ O* ce 1 jJii c / 1 ^ * **^1 jVUlt J r ^Si 

j ( i 11*1*1^ *^i» ^ $ 4^i jS*ij 

fi j*il3 *-j)jXt*S\ Q& jfij £ u^jltMtVl i 

■„ **■ ■OjSbUj 4 U^hJailj U ^yjJbUpj £ ^JtjlIflVI 

^ ^ jl# JJn) *A. .i* T j^lJl { OijU ,.i i«Ji 

jjl £ i*jM \ ( otif ijii * OL^AL jit 

*■ k&jIjP J** ur*~ 4 *XiAJ1 

S^jiSl U.u cJU ^sJI WIT p jUH o Jb 

Ct 3 * Oij* \ • o* jJ* tj* 1 .* 4 3 bjjtlj-jiVi 

jl£iVt yll jlh«1 U* 4 four 3! iitJter isls ii'bil ^1 

1>b_A (jlf • * • ynji-jliMijIj u*/jUfk j^i Jf UiJ ^11 3 
5^ .Ai%li 4*3 t iji*X i^y 4JU jJuIl (J t b j_t* T (^„ 

4 tff liWj ^jLjl pb ^nlI 1 ^ , ■■‘^ 

* *siuii3 ou-ibjr. 

: Uj^l ute JLJQOIt ittjAl : Utt 

.«iM ■ |^] £JjA1~*i]j 4 j*V! ^ 4 } <i m w£i T ii»*^ ^ m«t (JjaJI jtjjt 

4 p&s* *tii j fjUJI S~**l 4 j3^U1 qa jpS pj»- 

UVm) IjS” jA ti *r^ (^J 4 Ij^j^ 
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>*■ i*jj ossj < (>»tut J^ 5 * - v^l* 

O ’*.t O* o*“* (*^' tJ*- ‘ u i^ A -> 

AJj»Ut » t ...»li ft jJjjl L» oW 5 ( JU 4 II 4»5 <> ^iiJ 

(j&HjAlb jfcil q* jciKS! J»UjTjV S-XliUl «L*j*t ^u^Uall 

Ji SJUaH C ^gj) Oljjtj i j^,,. ~fflH pUjI i* i< « ■? Ji« « 

< { (jk-iUI ) V-jTjJS _}j-a^l) AaJmJI 

Oj^Lil &J*ft 046 J AY Y ft* itai J j*“T» <i -*-*» j* (<*U 

<*>* 4 g«bhMj 0 ^ 5 " I4J ^ t JL*0j c*ii»A ffci" »rf1 

zJiii] ju.jVi ju.i y^i ^jfij . jt>ii ^ o- Jij? v fijtf w;t jjj 

* fJ^t £* 5 .y« \£jmS$ « fija-’V * j * ~« ■■■■ " 3 

■oiu— j wiji*...» ^t sjaui jl-jW 

Si*jb ^ 0.3 **■*»!jJl 4 <U jJJI I4J < ■ ■»■ j 

.r (yjtsaiii ^ 

tr #j*JL <? #l> t^JUV ^jV! ^*jUU )*U 

* ^ j*-i 3 aJ O^jjJUzJ iltW 0>l>* IkU y* £1* 

IjLiJti <wjU 1) %*£Ujf JjlJLjJi J jtUti-^VI gttjij yj«H ££*£1)11} 

£ ^j j , t j| l illi| yiw>li gMMiil Jlj? V ^iJU* 0^3 ^ *-LfcL»> 

< g^Jji £ ^ImH JT^jVI (fcftt^ 0^3 * gSjj!p I Ift^wi 

oLrti^j £ A^jit tiil ol^j^ Ai«#lji) ^ j Sb i t i l> ^(1 

.* <sjm\ ^ijjin 

j ft * * T tj* *Jj-^ Sj^jl ^ Ctilf * ^|* XI * cr“ t 

^ ■ g j B Oi * ^^>11 y^Jjt ^jfjb rflSjfl ^ O^J f 

* Jt#—J1 0*»jH 

Jb*!j 4 u^IjOl JLajJ JL>1 < ^LJUH £>lf 

4 »il^ji1 Aiiri# gij aJ £ iJiUVI <— 

g>jjl l «U^ £ ^lj, <lW >li j ijAjij ^ »l> l# 

^1* ft Li jAt Vj * ( Otj U" ! 1 *! ! ) A 1 M^i^n A^j^ 1 4 

^iA ^Art i F ^ AiLa £tJL| j*i< i f «*i t l % £jM 

#* . t* JU^t JVsJl ol ( jO „* Vir^ 

jwl , , 3 £ gjjJl jHk#j £ jjjVl oVLitl 

* f ^X^ ftft jy £ ^yU^Jt QfetjJI V^3 4 OVU^JVt 



^ - U“*J 4 Cf^ 

i'jbt j*1 ^UJI <LXiJ\ <tj! Jfjt £ Qi^Un J*» J 5j*1331 

^L-aJI -UgUJt ^b ;u—U J 3 1a»J! ^J. ^ jJJ £ fkm +- 0 J* 
41 J i E^lj J,,U*. ^ UZ~- U jr WliJ j cJtf £ (t^JWt gjjll ) 
*sl 4 ij 0 » jJ < * U*j £ j»«S ) b < jjl*—«»-b "b—*» 

>♦ f \**\ fb o^j 1 . o*^ j/ ■•■ E,^ 0* 

c 4 ^dJU,f !1 j uiJ1jii!S^ uLJLftdt jjj ^tfj 

* ^ Jy ^ J—*i <s^ * j** *j*t e^i c L-i** 

Jf ^LtJl ^ ^ q ft ^4^ (j 'j* 6 U 4 -J CU*^ &i 

r^«u U^ <153 £ ff * * JU ^Ijui ^ ^ <1 u^iij ^Zi . + * jjoaJ'J 

I* Ju £ Jujl (J^4 pwUJ jlJt hJ*fe'Lutij| 

i>l <,M.i £ yltLi^frUJU wJLf? I 4 aJLaT U^Ipkdllb 

fi Si) AtJj fi <J fi *Jl£A1 pwjil 

£ J^I £ *jS!uJi ^Jj7 £ ^JbdjJ^ ^ U <^JmJ1 

*j^n £ vf'jsai < xJ* ^ * V^' c ^ v,« 

J 4K* u^ 

i i j(Ij-a j u*u, C tm fU ti^n c^j ? 1 *s* ^ 

<Jti jmu ^jJUl ZljJlIl J Zjuij 

£ i^s'.jSis <-jur ? ji** cjLjl^oj ^ dun ju*i 

f jL*j * SjfJLJl wUSj £ 3 juU 31 (^fijOS J *Jj*vVt 
«UuU %SJb JU 4 >- ^ ^JLJIj £ LJUio CL«j jj fi 

■ 4 —ji! ^ si>ui <j ^5 crtjjjtfai ^ ^ v>* 

+ <!L*j *j <43^** C-Jlf Ca ^jiJI 


pi* d$ * <iij p#« 4 t uj &\i i oj»£^n u-ij u 

fi a^un ^uui jUsji cuiii ^xji fJ LJi Jji (>■ otf * «=um 

^*y..fc£ 0 L Xp Wi i 1 ^WLuJt ^3 J 11 * r * ' * pi* pi^ £ p,| ? ,l-tl*j p 4 ^ 1 n 4 'S*l 

'♦ Vj*^^ Jl £ tS>Ut aUJ& ^ ^^1531 Jj £ 

pLu cSJLil * Aft dll* UlCil ^ ) 3 J^ 5 UJ! ^iLJI 

fi J|<i? (jfH £ ^HpJjIj jjlil fi Oil £ t^lbJt 

f* * *(63^ ft j***} ^ fU tfJli ( j 3 l <Luv^ 

1 jjr Ijii-a oi Jut Js^ ^ c^ULCit ^ eifjtf: 

i£*jU3! /A* jl <41 £ ^Utj4 j yjrVjA ^ jUj ** dUib 



a* S^uai - ZS1M r >» cJSsn * < ^uu^i aijJi uAj> 

ft j*-aa &U*J1 ^ gb + ^Ul j*Sl> (^tj ( (jwJI 4jJl *- 

* ( ftlj *LS ) <J\ £ dUtjiji^ ft-L-ir*- |*£»- J 

£ i*OL*vi iijjLit jn^ ^ j*> jr j it^un j—* iji 

t MiltJjftjfr ( < J }.***& 3 £ ijJhUllj £ 

I I^IaJI olil C Itfjj J * # * i *ili 

cJtf« £ *4^* £*0 JaJI 4 UW 1 *UU1 Us>-IgJUwl ffSlzS 

* SjlJUJl 0&+ < JUA 1 1JU J jlJUi 

jift> ^il ilJJu J dtUJt £Mjb C^ji 

u jJj eUiib u^u Lai 4 UtJi otf ~tf * < Cfer-M 1 <y^ 
fc Hj Um&jII <1 it (JSii* cJ a> j + »U|0[ 

jJS3\ C^lk^lj £ 5 *jJLSJl Saairt ob^kJl iZ^ii J&J £ <UJU oljUJl 

cJtfj £ 3,:„»J1 JjU$ £ 30wJjlJbhJ! £ ^j^JW *U«b»1 ^ 

Jl>t? L * J- -L^t^ CufJ^ £ *Jl L(A«ljlj*S t^X 

J 3 I J t^Uas^iU CtU^tj £ V ji >- (jrfjlll £>1 cJtij £ gAjVl Ola SjSaj 

I tU^Milj £ j£ n ai* ^[1 ^ (j*Au * £j£ll 1J— » 0 * 

m £ {ijlt jif^ 4 .MiijJl £1 ftJlfth 

l|l»Ll! ui ^3 £ ^u^LjJI JUu 1 414.4* j U 3 UU 1 

jb cr^ 1*^^ bjfl £>! *b{ 3O ^UJI * ft ■ /1 * r? ♦ 

^Sj^JI i jii W £ <lJS SjlaVI p; : ,^ U JM c ocr^t 

(J*** jit m 5 JL>- 13IL1 ^iJUI ^^JLwJll *WJW1 Jb*1 ( 4 ft>! |^i M4M )| 

lal^iCLdl ( 4^ 40 ) wUJ UkJ 3 UU * -$ t.fn pWiftj ^iJLi* 

+ o^jbJi tiiun fa <4» o« i eiuh ^li iuii 

£ J uai jii ^asv J <aaiji oi^ijjin ^ ^ 

4^3 20»^3 jw*1 £ Uj* ^ 3I jtvUu J 

^*bJl jjft J ■ A* |ii) £ Irflft* blftiiftt 

ujiii u^ui yiji frjiws Ujj, .%n #i*ii jU£ii *1*1*11 

^jJUjUI jI|1iu*V 1 JljV £ ^^y—JwXJVI j ^4lwit 
£ £j£*JL*i1 (jb £^U^3 £ ( 1 ( 0^41 yb 

<5^ oU < 5 j+j, cJU ^juvi j ioaui j —1 ^11 yju 0 i 

c ^{^ijnhjw^m 4 ^ 1*1 njb ^j i ^ j #11** ^ 4 i m m ^ijyi 



*j 4 1 0 * Ijj^I 

IjJtf £ flflai.nill ^UJLll (j)1 i j>jll ^Sjjtll lJU 0 # tiJ UCtj 

iJjfj t <*i 1 0* 1jilfj £ JJjjiVI CU*M ^ JA r .ii ft l 0* Jjf 

^ ysifc ou^j w j^iJ tu ij-r i>u*i 

c*«upm* «is ^ x** jit * 1 * 1*11 ifji J jLii 

4 S^Ull 4-5UUJ1 Ju»^j £ tfUi l l j 3 **jU*J! jKIm i*#>u- 

+ VjjjI *UJU eitfjl ^ cuuit U{ C j 

*-i1 o* Wj UjH jj! ^UJl <3*-* £ jUil 
1JL»* <—**j ^1 <sj& 4?JU1 WjyfcJ *11 i XfU-ill 

l Qjj* <Li <JI J*#/ Uj!) j*! £>1 £ tJL*i£I1 

: %*iVi iu^ii >* j 4J0iB «*j4i; m 

* Meghisie J^UiU &y i C *H * >L-*U) *>.5,* 

Nicolas Copernicus &*jjf Vjiui J^lj LtJLLO JL»JrU Aji_t* 

WLl-j i Z>jf jll ^Vt Ju^fe! S* fJ t» ^OJl £ ajlsf < !#cr - KVf 

'tj 6 ja’VI 1«1» J j»- jijH j&3 * u 1 " * " " ^ 

Lj-t** 1 J!_p V *4-±> Vj« *1jT ol> * Ojj* 

T* 4 j m i ,& <U„.J JjJ»h 

U«JtjS*> ^ £*J <Lu>- Iw { 5jjff.ilJ? jJ^UVI f U*i* <il . .» I JjljljT Qt V) 

^•3 < *-*41*71 olj>oib jy-t (Jj t Ju>uOyi 5—«j-u oltL^Lwl j 

£ jj-—- -*-H s.^1L l_$Jl? j>j u-5”1 jS2! £-11 3 * <#Jj -S*A>- JiJ l>U 

* iSlliJS i*^ ) ^ ■»«•! * lsL>1-Jt Ua <Um £iV 1J If l«U‘ 

iilU 3 jUj J yiU i—JCti* Tycho Brahe otf, 

Uranienburg gjjrs'U <J^ 
jLf SJx-L— «! !—tJT 1—O 16, ^ oUjLw <j 

jL*j S7j s*tf U-JV1 oUWJj*^ *0 Cjtf; . J. Kepler 

oJU* (_J—ij jj t UljSN JJ-V * 0^531 

i Jj»- jjJX ( c*iyi <iUi fjte- *U jj<fcU ) <L>4siJt 

- lent } ^U»i¥t Galileo Galilei uM**- jsM*? 0^3 
t v *''^ 31 ts-Jl { bj< lr ) L£li IjUll. gJL-. ^ Jjl i ( net. 

4 jj n*«i*H ^ J? * y 



H (Jltisi-lj XVjT jA <JjJfcUoJI Oli iUi-V1 

^*S" ij U » "< 1 g««J (jl jjJ* Uji& (jl jjLJU- 

> (Jjloli) li | <* J •otj 

■u-*j \oy\ f-u oi 3 ^aji Johannes Kepler J~f 

■f*—* >* • ( Oj* (Jljw (3*<jj/ y J«|j t ol j,‘... » j*4 !1»> «tl_j» 

Otf>7 pfirf ,jSJ1 yfcj t 4w-lj *Oliil &J* J! o^njS J\ J^y 

j**J • <jjU— 

J** *^3 ga.^ m S t fUi* f 

1 t tSU* - uUajj JjUk. ) SjELUl JjlOftJI aU-* 1 j 

djLJutj • J »jll ^J. Jf J3«*I t-ar tZ+.M 5._3 Jjl <y. <aUL_**»- 

i#j* oi J*5 jy <a3 t wyn j-fcij* v) iiuu 

.« l-b*' 

< ja t^JUl { UCT ) Isaac Newton y*; ja^l o«j 
oV> « *-*»awn oisij* <> «-* j*s>b <*iun (4_*s su*ji ju*i «ji 

t |>\—»Af\ <Ja41 Gtti^UI (ji* «jJ xjL—. ^JUIW 

* ti^Js 1 CUP" ij 1 jijVI *jUj ®JUl» iLiiUll «JU j j -*t 

0 !^'j—CtTi < 5—jl»J1 j»Ufiw qa j^oa V! j» 'U < oJj^l o? 

1 * U ~ J ’ f^ 1 5*S* jjL- ^ijVl ^stt Mytsyi 

yijVl Xaiii : »JJ .„.. . >:< Olol Jf —a,7 4JUJI y dblj 

^ i <Jj*- L^WIj ( i^u hilt 

i* I 

jWI oWr 1 i#—U4II 4 „l . „ .JLj r c^JUl Bode o^j 

(51 f?jH iUUib <)1 t j (^uil tJ Ie tJ .im. w f.,n ^o. 

4S 6 ■*■*—**i ( (1 »N yU A« — i |)} £ J.J.,17 Jf 

• u 1* diiij 6 5-jOiJt OVO^jJb 
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^ ouuas 3 os ot dt* ^ 
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4 . jj. j-jl-7 j UJU1 >u* \* L~s\&\ fly J 

* \jTjf g<_j U ok J** •* 1 j Cfr-*J^ <>r **•■ 

J_a* < #ju.Ab» ^ • _gsji »JU 55-SaJI .,» 1 I o^ O* J* 

gj\ «// OK <iU-JJ tf-Hl tf-Ul ji-jf M j'-it 

•-<*►3 tjA j*; u-^p-iJI J>»- Jjj* f j>* V^** 

£**». ui_^ ... j*iiu <S3i ysL-i* o* v> J-sai 

Lfrjjt^jT i jjj* dU* J!jf V I ? w * " ** H 

* ♦ / ( I cJjii diu J JUjj-UVsi 35 > T o* ^ ) i>J *Us u-i 

U>i...i > W 5 y4J j!l JaJLJ jl A—^*^1 ^ ‘^ "" '■ fr 

jil UU« ♦ <<.J 5 j^ 4 |k! I* (j*yt^ 

cA c^oa!) ULij < oj45 C{ul1 Uly V Wj? 
t J Jr^j *1jj UJ 

v^jT JO * qj^UipVI U^u& 1 ^ Ut Ul 

jiaL^V iXjkj i tfji ydl ^ <£fL#Jl iiliiUY! ^ 

} IX Ojr*^ LT*~ JJ** JC* *"*2*" t* 5 ^ $$ 

4^jA\k)i l^lfj> ( L>4F!3 LjJ *l^t*JSJT ( Jj) ^miLimJ 

4j1a^ ( 1j> a m j j : .^;r jfjill) *11 1|| t■> 1 \ 

* * jJLU^ jUquUj lf*Ait£* 1 *^i 


^S !1 ^ uLlS) J ^141 ^ £ IV jjjJJl ilJb ^1 

U>^iy8l (JJ <*^il oUUstf ij-u cJlf < ' f lj^VI o* 

423^1 «itfi 4i** * o/n J <^i iS^ - Cosmology 

4j*iJ + # t^4*».4, t i1 j-»1 ^Ji5 IX^jb 

*JU I A* 4jJZ >t UQU UjOJ -CV I laiui 

^■Ijl 5JLJL* J»1> Ujjju UJuJ 

J*&+J oLU ^jto Jt ?JjV 1 hUUs Wii J ^ S^ 

i+ flkJ^ 
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C-J15* 4 W o^jS!( &\f t—l 3 

iLismi ju* 4^ JU v <j=tt t jiaVj iJti* ch* 

5^ < J1 <JjS3» iS^a-H ot fcSIjhj * f\*» u*m 

: ULi i 5 oj£sj3 bu>-tj 

* ijJ 4j|rfJ|1 J i III! I 11*11 ttmt 

^jni i *m jjf> ^UqlUI jtiijy Ltf i oj* \ n. . f if m 

* 4 U»-1j j JJ^ *— 

,* + j Jjp- Wf^ p— 

+ * 1#ju1 jl 3T*b«Jl <~Ju yen »WlVt 1 JU» »* 

t aju u^uuf 4 Sjj— ^ i^jin oi^n _ 

If-^dkij 4 4JLU j. 4*t\ytj 6 \**+Ji <£Jb 4 UjjL-^ (Jj>- 

I 4i gjly S 

Vi*** ^ldk>! oSj c ^ )«■ 

UjjU^ jj*. i »lji aiur ^ i< jst 

! £j1 _)T •■>« <1 l|Mt (JSj ( <MJ__^M 

U Xtf ^ IUpJI *JUb ^ jA gfci T / y*< J (JjV&fej ul 

jjkr ^ * sii) just-v ciiij t u^ i*j 3 iii; *1 ^ j,vi 3 t fU*d* 

! Sj^UU *je-VI Uf j *J < lijJbJI Uj^ J eUill 
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*» jf Jtw If >liljUf d|1 U (jlS* 13! 

t f jji && liUi .. t am\ {0° ; y- 

U—— • jUJj! 5^-i-»tji £ *J* JU» li gL4V! #1 ‘^■*» i V 

il.ii.4U ()* jW m.iJ t }JU»> <it!tM{ Sj»t* *jj-aj (£JU1 4 JUfcJI jt 11 
»Lii jUJjV 4*jb 13jW f*rvfc> i i J! tA i fl ! (Jit*' * * I 

!* JCiljfji* 3lifb ! tji U 4J» Ujtiillj «Jt > 0 

f Ui —-l jt 15*i_j ^siju UiJ_sr oVj~«r 3t_>iiu ji i f jyyi 

V**-? 1 J^i u*J^ ! Cr* *!j»4 Jjjis ^ ji ... aJ»UU 

L4Ui £*&y oVji— ujit »-u jr .. in <_jjui ^ 

w J3UJ! Ue-Us! W >14!! ci}U -J 4 ISfLi 

yf l—|!l ^#4! V> * Vj*11 O* ‘je^^ tl *14 L» ylft li» j^azSt^j 

tj >!> U yU 4 4it.t yt Ji 4 { ^amaS!! f4>^ »1 jix>-5 U 
<4jj t JlwM jiu »y*U.j 4 ^wJ! $}~J> 4 ^b»jJ c£» jjf.gM* 

i J»4U! ^ii uiji\ 

%r>il 0* «. 1 "\aV f U M j^j* jil *4-sf U4 pi*. 

0«l»> <!s>-j 3 lirf»j 4 { til j j*iM <yi! Cs3U-j } ^ <jUT J 4 CtJij* 
■<JjjSa_^l C-fl£i 4 S4U&A 03l»-j jjjft #jSi (^1 ^4 j^SCi ^ i~-»j jj 

C* £l*jjVl djL*- ^41 4 Jtul! ^SSC* <«jij l«*i 4 4s!jill 3 

y*41 J! Ujl» fjf y«JW » 4 -> O j* 

»I (£- *■ .-i b -UUU *4* jy!! 4uj *it as JjSf 

4^1 UJji jli> Js 4 1^*41 (y!1 gjtTjj j4 4 }JU <f cisa*. U-Ua 4 JJjSs 
J-—j* ZSj+i i 5 j^ 5 -iU1 Jj'U-j .. Ia4 

<-» c«1 > S ..j ijfjU ^1 VI 4 «LaSJ 1 j gjifyj I4J ^UUi-.! 4 Sj jLii! 

1 *b«tt j'uu. 

^UJ (j-sU«jul 5L—«U.‘ y_44! otf U1 <Jf 4 S .J*... jyt f JjZs 3 

J.U4U 4-4i* <y% ot (^. ( 34^ t#1 ) 4JU c obi**!! 

*J^iJ i 4 Ufj^ <JI j*SJ1 -uJU. 4i3 J4 
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j i^t ^|ii * + *■ < 111 o i f i ^ 1 ^ * ? i 

Cui o t a*f ( yijc— c ^in cffJUl < trfjSl* ) 

juj^i o* v> <_ij ^ <ii; ^ui jj« . * j\ <zh»j j gfj 

t’u^j S-Jro* 1 *uun j i&Ji *♦ u^uui o* s jr 

fi jll v^i? Jf tlj 4 ^yj C»ly W*^* j 

♦ IjSi—to?**** ( j*l jr~> } *0^j ^ c#tl 

J*UJi7 4 Oj* *o*4jT d —tft { jfixr* ) 0^ *ajV«*V Jj£r* * 

iCgM&yJ jLJW A-*i U jo*J ^1* t*ili 3 * v ^U-*SS () £* 
ntA r u IjikJU ^ J*v) *bT J ( j-> 3 V~J 

jjV 4jA*l vo>* * (jilwSl o' Jo*t^ 4 ( 3**UA **-*-*0*^ 

0^ UiiA i cjlit^fl J4> ^ 

jjiVl j*)1 UA-Jtjifl Xa ^Ui i ft oii 1^* 

U-+i ** i fX&iiit c£> <k^p^ pj—iwj 4 or^ 

1Jl» Li^U^ ^il JLA 3 5L^l^ »jJlt Wy (^ij ^1 SI o 

■#■ ( ) £*-* Jjljtf (^^*Jj 1 JjVt 

jjl ( jil j£~* ) i j.*Jat1 gk.«■■«*» yt oIjaIm -W 

X * oli 3J» Ul*-t ^ * # l j -i*ijJ> il>jl JiIamJ 
4Ja cJj c J* -I ^ UjS ^ yStt flail IfAlifjil 

(£ll3 J 4Jj^# C*utf « + 1 WjAlt)l OL»rf*Xfr JO JU oljfj 

^ ** 4- UM J ^jl ^iDJb j pljfll JfeA* 

^ t ^UaftJf J 1 UjA^tt J 5 t>* Q* pl^ll I 4 J! giij ( L*i^U :jA 

4 U j^lSwi J iij4«KA gij! J# Jk*Jb t j4*s1 iijj JLmi <Jl JjAA’ 

^ jJ ^*b*I«u*U C *Q±jSI (J AlrtT^4 oljj j ^? i > ^jJ>j 
*m.4ii nH (J ^|*> »•■ *Jj3wSl jX# Jft *— Ai^iiiJ J 

i &ja 1 r? jui 

o* f*ji3 * * <JLa*J 1 o* < Oy^ ) J { M J o* J** V 1 ^ 

#la5* U^ o 1 SI 4 JUAlsJI «LO* *jpfr aUTjS V^liL*^ ^^sJl 3 jStTf 

gll! t^iii)) ^j. i*lI ji £pfr ^jSj <£J*Ia 

vjjkl-1 -^uf j ( £ ) /i , ^ jiti. i*j* uw; 

juk^ j *u&uUi ji jiu, jkj( o' * J«i 5 ; utwf 
^y>ijJuVt iilif ^ Jit ^S) 4 ^j|am IjU 4 

0 \ : Sj>-si jp .. Aiiu ji ji ju <1,03 4 ijua . * 5 ^ rv J^ 

4 ^IaJI M ^ ^«u wfc)t (t ) o l > kr .*v 
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. t liiij Cj* JTjJ £* Sj^Vlj OjU Uj 

(Jj_Ju i t.7«ii.«—> »LdAH oiU-j > »i« r <L^l> *jjku»("Vl c>j>j IJ* 

OK Jjt* - '■*•*3 U 3* jr*i *U£il1 o* oH j; ) U*» 

■*. J*Stoj> yijV* 

Ujl «* M JV» jH* ) & 1 I 33 (jt* 4 Sjjk-rf'^n aj jfi U j-* li-Jbi 

i ! *U. N.m ( £*li t AjJUcU a-U* jt tJjAM 

cJUfct: j^je s i fU 0^1; Jin (^-*sn ji u*JVi o* 

[ ^Iwjl jT ) C&L<i»a £»*JUj tfj*\** A#H? U{ (^* A^jli . « ** *» 

ijjkl-Vi cJ^Ur* * jJBI SjLpU t Ui^jU j'( L^U } 4 ju*u ^ yjSJU 
Qj^LJtll I c^ft i h *<* yill olVI 

f U*J1 VW J 4tt&1 aJ*v J^Uj ( 0je J )uuj* J—falb ittXU 

ui^lj *+ ,.■■■!#Ll» cJtf wufj IjIjLjj u*fj 4 

Jl> i Jjb jb*M> AjIj 4 ^4*11 j £gJyU*J! ylsSU y* ^ { Ojt* X 

aJL *3 US" * * ( fjJ\ <u 4i jjJ U jj&j } ! *U»J 1 £* JU- 4 < 3 * 

pi S?Mi» ^3^1 : Jj* £ U-*j j%ai ^1 yJUU 

4 aJ ^41 JUj.^ 531 tlJlS* UJUfr 4 JjUJI plUall (J <j j> 

* o*jV C>1 J*> 

jljtfjVJ 4 WteJI -Ujii_• : { Ctjti ) Jj% 

CtAlUiU + ♦« jj4jVI jtl 3JI 4 

cJai-* ,jto- 1*J3^ iaiUJl Jb C^r tfjUJI yuliitf i+JS <lj,„ : <tt 

jjt^ill ^uit 4 iitAuij Ifdbi i) 1 uiiA \ Ujf )Y 4 

I 1 jliaXH j { jiut^JJI ) tjljjJI Uj3 yil* AJj*yCJ1 

Aii^j 4 1AVV fl* £* 34 ^ *^jJ**^ j ( Oje* ) 

Uj> Wi* ghil < wX« ^jJaw*l I Jjl » » 4 j»34J^11 

v * 1 - *» + * *.IM AA^fjaihil ^ 4 i 4 4i j*} 

^jY! SjOm 4aj JUU yJJUl ^liXI Jif> ^ lijbiiil yS^ljSSt ( Ojc^ )' 

^ 4 pw> j j £ j# • * ( ^.^ilU ) IaUi i 11 »>i ^*3! ^|Aj UiUii|) 

u <>jj a^uji 1 jL-iJi ju^i ui^j 3 t j^j 

o! ^3^' otf 4 "lAjiAitl Jili ftJUJiA OV3»* JU|3 

t *j3, 0 ,i.i 4 udUj cjjis—ii 3 ( lLju- 3?t 

* 3 ^ yj*iib trj.l,i7 1^1 ( 3 *^* I 33 S 3 LIJ! l.j> 3 I ^3jJ4 «<>11 

|i fn >1 ^ a> !j^Um! bl Vi ^ 

6 j>^i 4 yXI J 4 yijV cSj^l y 

<>3-0-i *1 i ^V1 *J—4! < 03?i ) £^ku-U ♦ . &Aii\ 

Aa^U ^ mUSlaJI AJU 3I1M3 4 X^=>-U ^L£Ui1 oU3UII 

.t' jwi* 



iijOi OjJij dUt 

■« J ”'1* 1 *Vl WJtSI yl> ... jmaJlj ywfcll (jAW U U 

0**V1 vi o?ji v ot-JVU o- 1*1 Jju^ <> 
t_r^° j^VI *J—*> aJ cJ»j jl* * *» <Up Jljy V ^ j» U! 

** * * jj ti AL*»- jlJ-i* i_i £ AjOa fjh Li <ULi». 

O* J —tiiil ) A— >1ja- Q*j 1 »_>-L» Ai 10j* ,j £l ivij 

^Sisil JjJam 4W £»t) ! j~mj <iLl J £ *J jjdl *^1 j|]jj .M Jijj 

W-* <—if <1 jj—-=J J * <«- ■ { V <!Lj>- oU < yU*i*tfVlj 

u j*i V j j»j ... 11 Jja-jll li_ft <LkJ»j f 

L»j- 4t» iSjZ~i j +»ji* J <£>?■* WtS* £ *Ll—jj .>» 

* « O^fcUj v’u-OI J»i ^53 5 » 

4 f O* *4^ *UJk» iLJ J jOUJI ^11 131 Ll. &ji <$1 ^1 

O* i 5 "^i 0 ^ VjLfc-* #sU-——-~J 1 jjJI Qj.. .&;,; £ikr_j 

c* Mj A*W jflUji > 1 < * i ^i» uVT ijA %£$*# jjfjJ V »-*j—J ... jmJ 
jfbdl 10 —» * 1 J3 $V £-J*jr u Ij.ja* cjJil 11 .. ^Uk? 

£ Uj-* > cjja* VI Jm* V r U4i £ L_J Aj-sUI SjJUJ! j! os-tall jt 

4 All'Ll.All AwfibUl UjJaL—• l+i UjJblj lg~* in* 

;* * *C^j^ o* * aia o^**2 U "Lj-t-41 c-ju JJ £—AjX t^t oalkudU! 

.«- Jj£*J1 5i jla«? 

jl Oj^ t* <*-s1 ayy* t tfjt jiS tiUJVlj 

l** ^ &U.aiL fj* Vj £ f>j—JUL fjib Uj *.. uLJ&11 

0j W*W *(_$—»• £ »lj3 ^}1 jft 

,. . .Oj> Uj jljTV! ij £ OjW Uj oljU-Jl <Jcld Li 
£twJl Uj ji u)t cr« Ij^iLS J 1 j< V AiV £ I 3—ilf ijA jwaull 

® 1 *iW* V U (jJI LuUt (jfJjiS ^aJI *ji^ fl j ^iii o^CL. 

♦« j g **> tuu ^oJi cui usi^ jf 

4^11 Aj^i- y Jm$ £ (jjCU jlkl* £ jjLUa- j-LJI>- ^,:..a LiALb 

< USj»JUj bjO-t- USj £ ( n*\ fU JU ^JA .1 J 0 I 3 U-JI 
t« * • 1 »1jj U ^JIU- oLliDj UJLfj £ a«. | .,» oUlSO Ua*Aa •*,.,* 13jit. I 4 JI 
® JiH 4 _r~‘ CC* JJ iy* *y ^ U{ A*i aJLmj AjISJU 0 I 4»1 (jll l— if Jt21 
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t ^A uLifl * * (Jjl Li 4 a 3 j{ Ul U XiV 9 

ct iLft Vj ... JL>5U j<3i* pJ t$JUt £U.yi 1JL*» 

iJ\ ji ^ J>y * ff *—jU W 

3_ SJj 0 * UujU Ui ^i^31 Jl { ^liV! §Ja jji*! 5y SL^JI 

*bjjr <lrU <#jl* ^JLa Ujj jl ! 5UJ1 ^L* Ojll f 

* * * 1 jJLz qj&\ 5*1 JU fj lf*iW tdUr 0 * 1>Uj oUzmJ »Up-: 

^*^|j t ol^U»w*JI *Ujj yll 4 j ^nIW ^JUI tjlki* ^ 

*is£j) iuit 5ji *jUxjt jujj X jtii4 V^. <JjU# Vi aft <J « <^#JXl 

j—& ^ c^r^ 1 w* »iu *♦. i Jut Ju**l 4tttej 

Yo* £r* *jLuwl *j5 <3yi jlliu Jit ^ o1j*,hJ1 ^a) ^1 

H 0&J*3 Jj * 

w*+i1 VI t **$\j ijJj 51^1^ { ^gnil jl (iLi y 

< Jl ^ S^U Jlj; y ^4# l jjJu oUJiM cJUt- 

aJ t - t „ i „ jfc £m Uilie ^luJj 4t1 ^tFj ^ <ZjuS^ *1^ll 

jt^***^ V * + 1 <4rfjV! <fL^i l|L> U)1 fi tliUJiU 

i ^fc l ^11 Xj ( W jJi U-* yfl ^1 

^j)l *b^1 o-L^ i$J V ^ 0®* 1 * <Jftj l jyAj 4 jj6*Aa ^ 

rf>*i 4 *'ji i* • • t JJai jib J* < »-to- jaaij jjan v» 

£*i si { »U—JS fjfpi t-S^i L»«U* ^a»ki* . jjif £l-U»- yi» 

Jj3 V L.V ... L*j£f u:^u < J*\ii f U& ^ j t ii^y s 

Cr***^i l£*1j*.i u ~~>t yl# fU jjJj t <L jLH i ji*J! »Jlr> 
Uljil [J1 CC^' • *» ■ 3tii- «Wa11 tjjl V ^1 ojS^l 

Oj^f Ji t <JjJ> i«« *lji U &*$ ... j>-T j_1jl»- j» UJ1 i *~5 U» 

I crtjll ^ Ctt^tt' oli * u»JJ *=rtj^* « b-U yS*-; ^1 U^jt ^ 

I—wtfj < L^aftj UL»~jjl c^!jj i iU_J\ *V*-j1 J c-fjajr lilj 

OU * ^s-W j>1 flJiVI jl jLJMHi y-Ur Oti*L— ^ j^L, V 

f 4 —^ C6» OUU41 »J* tfi tisoijr JJjr y 4^*1) 

jbi-U < 1J ij^ ^ ^yii i JL_*j.yi ^ cti^ 

<3iiJ* U. J1 VJB jJ b.1 * U^i ^LJ dJb.j o^Juii 

t Us»j u/ MAJ t Ujjl ^ -UUj Uj»Uj ( &JA 0jsM} ^I^.r ■ ■■. 
0U**1 Ji * *t* olliJt < L.L_kij < i(JU . 1 . aI j 

OjfcU* ^01! jfU-r Jfc J»» ^jJU- U^ir j «ULJf J!jj y 

♦ « DjMh X 

** * JsMV fir* f ji *- a ^j = i » (f4*H 0j~° ) «JU c ctlju 

( M'jV, - t f ) 



% OJ* ^ 13 j—Us3*0* J*.uL»j ouf 

I* 1 O® 0^ L. — Ws-^J L«sl*U,-» J»ij — <J it 

JWjU < Ujjll ^ ^ 4 -l.j ‘ \pj <U*» O^'Vl, 

«•** * * ♦ Jfii *j-u f w ;juui jjj* ^ ^ 

f*i» < “** i * ^jjs*3 * • • *04 ?As *J\jd Jt jkr (J1 UjJo- -UiJbj 

j jUM Q* Wj*" 4 U_ft 0* 

u 3 *^ eUOj luJj ♦-.; oi-r^ o* i^Wl wL^ii j\ ^»uji 

3—IjoJI #0*1 oU-ai U_J LMj UV *, * jsUl»- c« 1 *jp* 

UfL ^*s * *b-»» *j-*® Cfci -UjjWl » 3 -^! J3U- oaulsr tjLf 

^a *- 4 O* -‘ijs-" VjjkJj f jL-ftH j»-L-ir J* t jl_ yfOJl ^Jin D f 
^’inin ^*1 *am I *£l!3 jji < • < « ^Lietitl liijijj 

o*a^. < 5 a a* oUb. c-s-iir c UjL^j U / 3 «. i; l» j Liw" Uif 
iJpLaU £tf$ Ld Lu ftjii—tl oU^# UoUf 

l- *^b * ^i'W ^ 1* yll U!*W *Alw t (Jj—*B«il (j* (Jtlft {^U jl» j*L»f 
-v 2,1 4 5 jr i “V j^«Jl Oly_Jl J *WJLJi U*WM ^UUjTVI 

w 231 je® W** J 0>I1 °b w=Jl 1 ‘jc** 1 U>lj* && 

C) j f*~*~i V ! £jJU1 (j** JjYl < , 5 .,., 0 ., ' JI *Ui» ol*3T ,j c<*uJu1 

% Ol _jl. ajki—* ^JU!1 gjjJUll jl Oljl*Jl ^)T j 

•'A 6 O* fjs 33 »l*i*il 1 jr^l Ul <lJjll (j-***> T Jjj; 

tjll SJUU jcii j^+i* Jr 3^,L-3«J1 5jbO_5 jL-ojJI 

i W* b*JM j! i *bla»-1 qa 4j L» Ijjj t ojJ31 1JL_» jUel 

4 C < «. i ,t» j t (ajl«]l cui»> jl i jy jA IttLjUfjj J.ni)U 

1 jL^jVI tualjj 

»j*n uji.t? i, i *u~aau oIjUaiji ^ i jis 

Ai bJiivil ^$all o*_Jjy?* ^j Vj t jUbW t-l*) 

*_a!i : us oJj» m ... jju\ ,j\ ^ *u> ju-ai 

i oiik.1 *W- yuAll ^ *L-k*31 ,> s^V,. ..,» J 

it *t*iy O liJL«J3 UIa 3 4 jl U-i>b<t U&uij 2--?l- ..Aj liLfty -t »■ 

1* . ^ |tR | H^ » Li iil» IjR i|jT jB 

|iJij • 1 1 OjgjualiT ^Jilt IJUb t *L«i ( & j*L.ne,T ijt 

OjlfW L» <Liljw 5 (jjS'jJj {J VI { 1 > 5 Ci j . .i « t ^4«1 

t iJU^j ^-U ^ LJ! ^Jlj!l ... « iL!i VI ,>> pbJjl Uj » 

^ !■ ii ft ^ ^ 0^3 3 Liiiii nft i*i jj531 r i taLMiS^ { «Lm bI h m&b! 1 ij 

PiS * IJUj ... yOn J\ LlUj UyU. 1 b/’-t* LL-i V U 



* o 0 ^ A*i < • j«aJ jLjlIJIj t ^Joa 

K «jci^ ^ V3 u»j - V 1 J-* 5 t/ 3 V-J 3 * Jt* 

* * t * ^ ^ yH^jUt AmmmJU ^^ImiJ pj* * 4 1 i | i l fl & | ^ << * 

(J lilj^i ( j*il1 iJl '^*^3 »»* jm*) 1 Vj. I jS'Jjf jjl i^» matIj it t" 

ujb- usr < j^C* s £aJ, 01 .... 1 £v J£ 

< ^-Lii* ^ ^yJl JLhJ USa-^ V V 3 jl t-tfjlJU oV t U*OU 3» 

l #*51 ~ Uj^Im o1u>j ^yiAuLw ^jJ!!UII J«> Im v 

4 ^ ^jmi «.» j ^ ftJtd 

^jk u-W* *-k*5 SiU-il will 1A*\ ^aSr 

J*"* U*JW O* J ^i tjU £ -Ujf 

X Cft*? 1 ^ V*^ <*!lf &+ Jju V 

A*jtf ^4 * ^ jtftj cli ^LJili 1 ?■ ■«»** jujt V ,5 

£ U1 Yt (liM,*..ft o*j) L*« ^vy 1 ol ■UT I jns* 

1* * * j-*^ ol^Lbd gjjl uft IJjrf l £ * *>* jift* W** u**j Y 

^ Oji^J Oj^X» t * * Jlj^{ 1^* u*jr *]jJ ^Jll WU» tjt IjiU 

^ *\* »1 oil 

vfi ^31 t> ^ jl < Ji OULJU 

^jmwa^ J * * %^£lL 4 jWl Ujm &Ldii?1^ ^--iii-^-^ 

J*^{ J ^ * J*, * q-* SJJi oLfljj Y <LwLu0 jjJrfl 

J JUVY! 4^uitJ! C6i^* 

jtfl ijfll tSj* i <*KUil jJ?U! j pl*i\ 0 jt *3 

^ ^Ulil ^WThhJ jfcJ L* UJ £ IlllriJlf ji5*lj 

U>jl4J3 £ <£*pU 1) <ijA«a t^t Uf 

I ^jj^n IXwA ^?Llft ^ I ■ ^ 1 * lil 

\xlSj* i UdL-^jlj 4 Ljr Jtr w_ 5 * UjJ—S y> U> 4 4J^ 

* * * jm Juai ill *Uii J Uili Lj ) 4JjS3* 

»— SjLaJI *«l* LI <7^41^1 l—*5* *_* ot^J1 ^1 tlLl V 

Jf 4 Y #L^J 4 Lj»j)w m* .J 

pM^-P |J1 Jiljjj ^Idfc--MUJ *™, 

Ul^>1 cu^.im^} ol ji *w*}\ ^jpy ^ * • + UljU )) 

Jjtub Jj 4 , * iJn ^1 Lif Ui^t uiy UUJ1 cAj^w'gJLT 

Li^ L^f jf ^jLlx( 1 * ol^Lbl^l 

U) CAItJ*^ Ijlft , 5 ^ £* ^IjJb ^^ 1 ) ! ftjA 

£ ULs^ £ olpj^ ol j 4 <mJ 1 jt 



i 3I ( SjLsH ) 1 yill LUj^b* Uji i ,nt 

JJU ** o- ^ / < t Vj-ah ) ^ 31 * 

^ j aj£L«n liuai *jl-* ^ ot ^ ul*? t 0 ^s\ 

£ b*b>> <k£l jl £ ( 3 *£J J *1 C *\j+*m II 0^^ ^ < ^y h^J Ll i 

I SjiUl *U*£t <****¥1 ^ U^ jl 


W> J ^iJ ^b i Ob V u \JJJ ^\ o^ *1* u* Ui 
Luo3 ( i jJf 1*1* ii V Luo * i * J^i ij* J**± (J L* 

ouv^n ^ Jf ci <* 1^3 * ^L«jvi <ji t3***j* 

UJjjiJtf «b¥j ti ~jL*^b < 3 :*r ^5^4* c *-*^41 

A . ..fUlt ijA4tl L|jTj-*j A*t^»Vl 

*J£** c3* tH bbjjj £ t b ^ 4 T* ) 

£ *Ui j! ^1 3-*lx £ lift £ Li Jo* ^Ji 

iJLjfa ClbJU»F ^JJb*! Jur <Uj^!p b«J (JjJI »J^! cJlf £ <Ja JkiLdJl 

£Jji u^jcr^ jr* -1 * V*-® c£*i £ OLr**^ Oj—SH 

£ j- - ■* ~ * - j - * JU £ Lnh Wj * + + (SjiJf ujLjb £ U3o Jo 

£?1 fr^SbJI cjjujj 1 4 Jj4«mAA (J MAlP^Mjt ^JjjSj Jlij 

Cf** O^t*^ U* - 1>»* T* *■ ; *■*« *» ^ 

^ uJbj- pW *U-*iJ¥ Jb S^LmJI cup« U-Ua xJL^itij c iCL ,JI 

\ i ^ ^iiw ^ ^ I t 

^b*l5* bb Uj jm)) ^ \1ft Lnuo i 1 £ ^'X> 

e£b c -bi*^ l*i* U-#« ^s-Ai £jt ^Ifj oi*^* 3 -^ *jsUf! 

1 jlljti 0 L 1 U* j ojji Jl;^b * jfrj.>ii*ij t^ni«iftiT ^li c ^b^ 

Sji u ^ n H Q* Ui X* O* ■ ■> * ) Q* ^ (jft l— $L* 

iWhll ^JU Aa?> pJ tXuM £ ^.i*JhLtnT. A O*U ( 1 i j« .^ * > 53 1 j ^JMbZlI j 

* + jJI ^ aj>- Dj*^* c^* C^* *». A i. Al1 5isS3i *Jj& J 

ob £ Jb jt JK J-*^i ^ t * ^ U&j 

J il OjKU ^^¥1 Jb SJL-iU J5L-^ ^ —it 

. j XJjjf Uj^t Sjji JjV,j L,,.ft ^tw¥t tsb^ + * * olj*—J1 

JjL~«j U Oj*^ - TA T * ^4 k,u..r oIj L ip^A 

luji* jUjllj 4 Jfe tJSbj I uYf 

Lh4jj £ ^Jj jb ol jiti uf i** j^k n ik**lt t ft * *5 31 jP 1 

<«J gjfr £ Ui V* b^Jj ^*iCC* £ JU^ jJl Sj*U) (jH 

w j**j\ jJw t3ji 1 ^ 1 * y+a* tAj UVr ti (> 

•JLu^jlb ^ ^y J) tl>j * -b> 1 \*W OLb^ ^ 



- TV 


OjijiiJ ! ^ Ao * nv * f u 

^Laiill j 4ji£*&jyt 4 «i»..A fc . iLt 6 d^)1 ^« i l!nit *•) jfUailJ lii* ^ 5<1 (j 6 

tfUf jJI l Jj* *-*lt *4*J 

Jt U JT j* UU (j**!j * t Va *> ) * *J* 0*l» 

^ c,.«;..a t »-bU>- i^» (y> *UUI1 t>i*i A1 1 pU)1 *r“?l 

»jL_ja»lj 3U1 jiyji ol : W* « *>-« 

Sjj -o *U1 £>j 4 -JL* ®j-» ( * ^+*.3*—k* ,j Jj j? i Oi*^ »J—» 

l__jic (ji!l Jr*** <£j*^ *MyJ* 

...juj*H j •>.>_►?**-j Uj^Jtr j jL.jiu J? U w < u~*- 
OUjUll Q* ^*jli| fi U* 

i iijij (j uju i I41* »jbijiii ouii jUtj < ^ 

U->_ij5 Ji t ® w C’*-“° SjSi J~a ^ -% . al 1 £)j&l «Um (J IjfJu pJ < f*vA 9 

jjlji ^ 4 jjO». O.H4 <»•>»■■* A-*i o® * oUif 

^1 V> i *.iJ1 U* oil u> iU i J 

1 L S*‘' : i- * 




.^U It 4 - . i M 

M ' " ** {»» 


* oUjitj JbVtj UJVI - 1 

. ( oUjJU SA^iM ) tfi 

Infinity of Time 

. yijOl »L*Ut „ t 
£CoBmos or Space 



jyij 4 ^ -V&'j 

( Infinityjand Time ) 

Ufb .....> 1J5C»j * ♦. Jjffl ^ O j 25 ^ o& tJ£» : u \j& 

i UftU (y»J < *^3 JLJt-jM*- 0° l*M-“* HU * J **$0 

C - V ; --J l-..,,. ..) diiJ . ♦ ♦ <Uii» OUU-b l‘ .«. » j? ^ ji (it V 

( aTjOI V U* i U-*4» iff 4j-*j *>t g .. k: — i V tiJjOi US! j* 

- o-jlb * c ^—U C)t u**- 1 * 

... IjUJt jl U-5IW c~-Jj JWS^. *A* * .* t ^ <3^ Jjjtf *i 

giui!ji j»4* bliSjiM jl t u*j 

l b **----• b • * » Oj^tt U ft 

i*->.l l fljj JSU> V *» 1JS* j^V! b <»1 buiiV Jjtj **tj 

Jl* j ^ jiii ,jX>b 5U • . O^jtb U^liiU < J^VIj Jj*l (jiU* ^ 

t i .1 ^tjbi q* Uj«> t§t! LsSJaI lit < •• |jSj l *«b 

*J ft - Jl J-*jl}t iftljla** U nn mi f j Lii5Jj i -A*** I JF bJi * (SUilt 

u asiun »ju jv, ^ium 

*u4t aut^t *: di ^ jfb JjVt ju j jms2 ot e 1 *^ f* ,J * £*■> 

JU^ ^ vJ ot ^ S. , . J Vj < c Infinityfoffthrt beginning ) 
U1 c Infinity in future J-Ss—11 **H*i H *i\ &* j^t* 

Oosmosoi 0 ' -^ty otj «•* Ui-i gju U ^Ia -bUTime 

* dUll ^1» Jbjwij (jft t b#S~j1j.l <iL* > - ilj « Sfilllb 

Jjj^-UJl a —S»nil (>1»- l*jj jjj { JjYI ) ‘bl-AAb jj 

/. .«eV * jtjAi u=>- ‘ ^ Cp w-* 1 -* 1 V ^ 

JUi J 1JL» C>1 _jJUjJ £ •jJilj Ji { *» i cy’jtt djj>> Up**- b^53_j 

J^i* b» Jv»j itL» U4 b»1 &• t-J3» jU * * • t/t j lt 1 '— 

.. c—i‘ jt iLli 3JL5JU1 Oj\j * .. UjSf UjjO» j fU < 

cr*jJti (j-»'-*•*•»-1 bi«ll ot iL-«i bu-*jt L* V 

S U^tjt < bL~*1 j=- tf-b-V Altfj t LJbUjr *ji-Air 

^ tj- 1JL-* Jlji Vj 1 c,L.jKl u-U-^Vl °-»U 

AJl-»~ <J»j ... 1 UjU Jy <lt j-iJ j « £*r *t 

^ I i«l 0 VZLfl I J..BW *iUjl 0l-i5B 



jdl ji\ o'——’V' ti Ji-it lSj? — 

CJJL-U e jWJl tjM\ -uasui t V>Jj i3j^J ^ 1 0\P*' 

$t LojJ i J*lit 0 1 gU*a—‘£j 4 Vi J“N u —*i 

*x_j» 6/rji ‘ cas 3 ^ osj> os j 1 as* a/* as o*jft i 

* Day X^JS ijiHV 

j *Tj -U3 *.. t5>? <~*j *j=5 ^,P' >*** Aj ^-J - 

5IjiJt*> ViU 14* L»la«t> £-w»1 jj 4 

,,, Lj jir L> j* ogf^J U*(^UiLill OS ^ —»_? < 

w Month i.*- 4 V-o 1 ' #Ja oj& o 1 

S ^jVl Jj—ill J Jta 1>t Wljil <U=*iU OjUj - 

,aj4»Uii* os 3 -®* os S 1 4 ** o^jsi i J» y**"T> 

S -.tj j ij^i WaJi>-y £ ( iJL^tj >-»«.-» } jM J'is-ij *U-i ) oct 3 ^* 

t <_.b1j *jj4-s Jl s+*—3 ** + Year **-* Oj* 7 o 3 c 13 *-*' •■>**»** 

3-J-.j 0\-A»-j ,JU J j*3 O*—O' * *UjV1 Sjj-dtJl a-Ljj 

0 1 JUJ UJ «L>- *r>-i£j 1 aL^JI^ £ < f4a*f *sfl* 

.. * jjWi’ v-j ®*ji juj i v-J t> *«* j^i 

cJISj JI1 Ol-te-j U *—>i t T£ J' <•* <*—* iet-jl tJj-i 

*tj>! u jsj t U13I OiiVSS d>5 yl' f, ■ i. « j £ ^i*Ut' 

tj>v cAj*~J\ J1 J—j)?3 . M »\jn* ^ >1* 

. .u- 5JL. Cjj-SII oVj t olj^- -UWI o«3 

£ i^LwJi aS^*J »-iVT (jS' J*"j* ^IttfcLA# ^ 

td-a» o' gUa*-**' oL~J^£ o^ 4 oVjUai *4 a •*»-** 

J» : J* < \n* j uJI Jjti U» .. ♦ cr* jl£ J-Usj 4fc* 

Lja\* o_^»- UJ crO 3 ' w 3 ® ^ j**i O 3 o'— 

£ t 

y^lJ ^ JLa*ri 4Jl ^ Jj l g*kL*4J ^ 4 j! ^i*Ul 

. jj^JSS j jteJI ]JU o' ^ ^ * * * *J ( 

S ^ 913k jIUa t LAjt u3^ 

<Lttf l l^ m A f Jj«> ^jV! JfjP 1 ^ ^>-*11 CA 

oi Uj i < * + " **> ^ iapj t 

i r ^ti\ J fjejtf ob^-s o* iuJt * * f 

i U.ff 



•*. u 


t, a i»#* u* o u 4 s j.»— 31 *M f u u -» 

u un>l 3 1 Second JUWl / Minute «**-** jl Hour «*U« J* 

v]£*Jr& M o-jfl OU U-> J. ... t ^ 
W o': JjS o' 0 i"«r- ‘ V b 

^nu-ti *Ujj5 wi *u*kL-i u i *>t—j *-*i* •j* 13 * 

i ^..tiij >uv> s ^ otf > 


.cjVTi ouj^n i —«j ^ P 1 u —* ^-fr 1 ^ * = * Uj _, 

rot vt >. * * 3 - ! t- M «*-»- J ‘tft-.Lsi L **- iLci ' 1 i/N 
i =u«- i .* j>J b * >.# »Jj» t> oU 4 JU oi—*** 

< > 1—3 ^ >jJb ... >*-*” u* J»' *' *>- 

r JJU _ J -L^jVI UlU> O ^ 1 iJU C* ‘^ ,Usi ° ] ^ ^ 

l ! *U~» f l>t jUi? <i>i >t I <> ^ 

,.. jiU—Jl U M tjijl ot J - 5 tui J uM **i«r* X ~ x * L - s * 

*jui oil ijo > juj* {^jn buu* >u*s*i} >jvi >* o 1 oj*j" 
U o£l\ _> ojj-& W * fc— dpi tje Cr* -P" 1 ^ tf 1 **- , “ iJ1 

Ail »u«. 1J^3 »" op~» <y 5 j^* ^ ^ a!! ^ avT 

•,1 ... j ffi *>. ^ 8 J=*» •- L —^ **. 

usjf <J»3 i ... j^3 *****j uu AjtjU Pj * -iJUi* (tii jl) 

^3 _ri 5j* o^i ^ i !■**•'* u / Oj* J* '0 s 43 t-* **** 

.yijjiil CiJl jlijbj .. 4j\ ' . »'• • ■■» tS^I UJ/ t*>t air t cJlsr 
„. * I <Jjfll s>U»n *JLjb t <ftii *ilj- cJjlir >J' oUjkJ\j 
Cfcri a! [jriuJ V i o*^ ^ U 5 ' w wt Li - 1 ^ 

4^1 U*kw»1 j! iSUJffj i L-iJjt *ii t$j t O^J 11 ^ ^ 

il ^ ju J>ai jT 4 oljTft >f j* U* Uijf Ob’ ^ 

y uiUj XiUam tiju- 3 I 3 o'* bj>i. j ^ ... 

*. iljut Ait JA) 



Aibk— *jS3 < -jr**i ^ tJ* i ^ 

4 J—*i oijYl J« »U» wW 4^ O* * ^ 

Alilp. J>. Ajrlii { .. i$*-& JJ- 3 ) J-*- 1 . *^3*. <*^7-* 

,.* JUVl JU® Op «=-* JJ^ ,J ”* V 4 ’. tp ^ **J***' 

..n .^n Uiflulj cP » J —• latfj o' W 

isUt aWjI J 5jiii- <_JUSU> >J —A o' *V U fc*Jji 



JET, ~ 


^ U II35HS- 5ii* js* o' * Vi-jj UL^ld-1 U 1 i UjIm&jT 

\jjJ j IiLa I ■ ^]uJ o' o l 1 ' * 1 ***'*** VI 

Tot VI 4i« L-J 4 l** 1 ><iLaJ j m “ i " > V liiS!j> 

... SSI J| <mV UijJ 


^ I ... a| 1 1^4^' «Ul C Oj^ 4 a j ». i .Z il l ^J^ll >>!■■■ m 

ys jf W V/ ts>* et-V* ^ 

sjsjJLij * Galaxy SjJyii ji ^‘jsn vj? 1 * 1 4 o'—W 4 is— 

Jt Ws* j**>« g* U-ijt L*Jl (j*siT t#^l 

Mily V» ay «S— ojsijjjVI U—-~ij 4 *USW 3S-* jt 

(jll L~»l~i £ Ifrltj Oj*Sli J I W * - ^ J 4 *j^ J * U*J 

t fj-ut-J* o j-c-k ' * * cjl 4 o jfik *■*" **!■* {—^ I ifj>-^R 

oij^ai ^ cij-sun ^ik^i jo* ijl»- jiu oju*j o^i ^ oX> 

Ufja-j .* jJ'l OlJ>.^ |3U» j I^JI Jl 

^_^j, i io«n iju ^ ji < s j?^ iv W' 

, «■**> ^u~ „-Jl ^ ij^ Ji~iii Supergalaxy * j . 

I Jju. ojij y* ' J *- J . 1 Js**H J** 0ji4* Ojr 1 - 0j~* *\ a j** *-*•*" 
V_*f t ijiji 4JL- ojr*-* tf jl—i ^ * * 'j*-» IA *\ f5 jjl if' 

... «A*j U*# c wC ..,...«T (jftwi 




: >i 

1 :■ 


Iktf 


*5 


J 


*js_» ,y» ofr^**' eft'll {*t-£*n jt ) »u —J i tijtf uu 

a_^ i—iU* J_*i 4 

ISL^W 


«SUU* OUUb C^ftUaT Uf } 6jj~oJI 4J }\A>y\ o' 

*1 t tfjjLn uatr oi o 5 ^. ^ 5 - U - J ^ J, ^J 35 

So^JI .JL*J ALu^l *JL«I ^-U1 JjJ7 o' v UfjOS 

yJJ, <J5 J* ... U* U-Jlj U- >sfl US*- U/ ots 

. Jj*£~Aij i il»JU ou J~. J <JlJ».j J#UTj 

^■*,1*11 ftj • jiU7 t u-’l—* J -**'-> o* ^ 4 

iv Lfji jt-Ji otf ‘Ajs i 

iujV <xj> j J-&** 4 •«> A} i yii o'-*»vn if-***' 

.. 1 u-uxn 

j[ f * .J... jl > i)-* U*\. «. u» o 1 'jjj-l 1 

•* olil U yrfLl j -Uy-JI *J—» <—-*l jjOj 4 3-JlDI J ItijSr 



^ t * J* * * ^ J o$ ^r* - W* Jj*i 

* * * j~& CCftr 3 ^ Cr* J W* J-aJj * J** 
* * + jftSa &U# <JVp- j WV* Ojs4* U* 

t -UjW-J1 jWV' *^«£i1 <a^ 3^?1 ^*k:^,J tel 

iuS^ilt j(LwJ1 —wmJ O j—XUH £*lk~pl UJ U-a Oj^ 

<!«*—*j 'LifrAjj t ***>^ Light Year 

i Lrfjlfl JLaVLj Ulj3i ^ ^«s* j**3l 5^*11 ^ Oj® ^1 g^hx^i 

\A*\* ** sss * ^Uj^I o^fjl^t* qa ®dA>j!I iiifr aiju>- U ^|]j^J 

1 ^* —i - * ^ } *\* y ( ) % * x t <J — J*-» J 

i_H*j^ -c { * ■.n ^ui j*>j i*j£ ) t'v* x f ) 11 x 

Oj*L Ojt£* *\ * 1 1 t <"t*L ('t ) iJUiS »jVjGU 

^ j^j^! Jj3*aU Jtx . !^! $1 I 3 J** t^jpJb ^ft C^f jl 

J t:. ■* t^j ( oU^Lj J <aLj1 ^ ^>1 c 

: jt_ n\ 

0>-*b *\ j* SJLjJI UJl < J » i*, r jjJiJ! *j»ill jk! vJLa) 

j (5 ^Jj^jJI oly^JI) c^Jjilb o Uj^ US Ut £ Jjj ^j*ii ^jJji 

tj*J**i! i^jJU 

Oj^L ci^U qjJ U ^_ J^iU ( J? ) U> 

jin. i»i* #j..—imJip Jm-^Ui USUL^^' 

3p^—Artvlff ji*J btat^ to4 

jt 4it**t * jjii y»uu u*» <ijiS_. Wi suv^tn ftJUj 

. Jj-ab 

! ¥ tjbJft J t jriL*SH ML>j ojU! Ja 

£ Ujf ^ cJlT UjlS j £ ojUl l4>! t£U V 

£ »Uij» U uU^l u i ju jil oUU« ^bijl j$3j 
^LJ OLU ^ j UUs-t JUii V jU <JjM\ *JL*jJI J 

lidfla tf>t u^iUL. l^JU^U * JL*Jij 5J5^_H 0 fi\ f ^V 

SL-gJ/ *jU( J^. %^JJU1 ii-Jt <J»j 0 ^ 

Vi* ifcJ ^lj>1 JtaPJ ItJLptjit qIj <*pl> ( C*> J Ujf) 

^ ft * V>ff lilj V biit^ ojftki o + + * ^ "^y cH#L-*f 

^i*i (1 \v’\ ^w ) J»si fbi t 




^ AjLJ uft iwW i±tiii\ 

l^lLMjfl i A*J J** wil £ Ct ^***A lAluJ^ £ j» 3W 

H # Ai ■Ihh^aJI 

3 1*4^1 5^L* ^ 1 >i£. SBU l^J. U o/N $1 d*JL 

£*5* ,** £jj\ ij\ JULU JJjT Vj CU*LTj OO 

i AjL*** OUjk-Jjj JLator JtjX V ^5 olj**U t*u 

J-»Vi ) George Qamow *3j*t 

&1 J>-<ij * * * *i^ * j*** A^* 1JL*a { K*j^t 

H + 4 + V | * * ^klit ^ .** 1 t . ,, ^1 (|(tf t U Lfj ^l]1 

* a . h >J 1 * (^31i U>j^* »i) j* jcr^ ' t Jjlil 

J( t«J«* iJ2 &) Fred Hoyle J-j* JjV, 

5J —*j t <1 o> v JjV j\ : Nature of Universe a**-!* 

£ o*UiJt (j j 35J * tyWiM ^Uil 

1 (jitr * Jj^ju AJt V^ 

«i»y ^ + 4*T y*> ?iii* ^ 1* Im £ 

4 * + jAt&lu £ AilitH sJL» I^jU 

UW I4U £ Jyjj 1 jjSjJ U&j 

j ^> 4jW jj2>- j fc j—** 1 JIa_j t f t Aaajw 4JUa> CmmiJ^ 1 <lliUiU 

>jl-j» ciuu- J£ <j A \Jl <±>-w ^ A^ t> jjju t oj&i 

! *LoJ1 <J c**Ju Li 
* * — * 

^ijVb ^ £ i_jjT v u—4ji jy- oujvi *i u» 

«iw y»i'j JjVi u* aus o«*j i <_jt ojOb u^jj- £ oj>j u 

,j]\— !» J^ U-f> J **a iw j~> t jl*VJ 
... ( eV *»* jitA «.* CtyAu H yJUII jifl ^3 ^UlI 

4fU t jjjSi** jj U ^4*r ^ <U*o |»aju £,1 JjU- li? £>L»*J¥1 j 

* *lij! W-i» j*-£. m J *]>J»lii c>j^i i-j jS! 3 t^j! jJw 



jjjOt .Usn 

< Cosmic Space > 

1 I #3 * * * I J 41# 

Uftilf £ tJjSII «UaiU) 

* * * 'iili j j £ jf ; u 

<}j < <t •** ¥ JSom j jIjU^j 

# 4jL*Mf ^jJlill jg& ^1<Xt U^a; Vj 

* 4 * J* £ Vj 

J 4Jt £)lf 

* 4*JU jft 

0& * * * ? ^ *# 1 # fl CitjtSf jftl ♦ ♦♦ ¥ 4) 

I y^*4 c^*£ £ tlilf 

t f q^BIIUUi Litf iXy * + + ^ 

* * *x* o^ + ft ^ * + oi^ j *j 

■ n .a^ L^j*^u ! 4-Jjj£r ^ Uj 

f ^ .UJI ^ir Mufti jA U £ j j . „ , A ^|1 jfjji Uj £ AJU 

4 ( t }"-rt£.<* ^1 aa 4 £ £}j£H 0^ ■ iJj^t UjIj 

1 * 4lt <J jljl ^ly > 4^11 4^ JljJ ¥^5 -Um <Jtj 

*HSj *j—p*l* 4*A t* ^ pJt Sj—^ eU<J ¥ tJL-fc Jj£ 
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f1^>*Vt <J je-*J Vjo- ^ 1* Jf 

u ^is* pjJi ^Ju ojo ujIjU-^ j Lf*^ * '*»+ 

,+ AS x^n 

*uuu ot v vu £ uuif Djsas ti-t> as uf ui^ 

f S J _ ^ C& eUA * U* r 1 ^UuJl ^ ojS3S ol uu 

^Ij^VS *JL—jb tjill t*1 £ 4 j^L_U lfc0jU»- 

JU1 jH' J* * L ^ y, 0jJ J*i j ^ <* *-^ Su £ JbjU~J1 

,* + * V U J1 Sauj« *-jiiUil LUII (/ 

*S-Aij £ ufjll f^ j*3 — *'—-k* * 

* jj ^j^J! ob^i 

lit <It J »1 «aA 1S Jji 

O u«£ll jill £ <fLJfci ^U yfjl! i>u ■ « ■ » 

I J! ^Sw jtUiUl 1 JU 0^5 £ b!—H (^i ^Jy>-S^ 



OK c*i 4 AUiK t$1 : ct* **~ii _ 

. s—tn i»^\ 

tejt** fj=w ot! e*i < >uaui j*j : f ce * L * i — 

* tSjp-S a j*** f >**.» * * * W' u^j 

»1 -i V l. n i AirfAfcll * Oljaii^ qu «Loi w 

• CCi l#t gw 

* t*-» *0 ^.As^JLutl J*» i ^.;,*..»*J j IJU 

JUn ui^uji ji cfJJi ju^joi : ,j>jm »um - 

. aiUJi a^un giyyi j^u. yijiu 

. *ujm ajvojj : &*««?! »ui*a _ 

^Jm,..■*!» UU^ Oj&i jlj £ Ulji »LdiIl (^1 ijjifjij 

^ 0j*£* ol 4S * iiti531 

* <J£N SiLil 

^lliil 4j ^yHJhJriil! 1 j»J • « t 1 ^LriJ^ tJL|l Li 

S if&jiX Ujf jf J* 5 U»J? JtUr 5 L^ iJU* J«# quMUj 

: juy »«^jV* sl*m : 

^ t^r* ® t * * ^ Jl ) jJi^j j*^ J 

V - *?' ttp**£Tj^ «U C *£jj£z3 VI **L.., ^IsLi 

c l^ii# ^ *m*Jf ot + * * a U : ,fa,i> 

^ i< * i^ ijt ^ Vw«^ 5 *^*LjJI < t j& 

^^31 *jJL-Ji ^ i # j ^ j*i V «U*Jl ^l^yt Jjp»^ 

o^i ^aiJ 1T+* UbJts^j a : *1 ( g^V ojsn 

^LJ2J oli ^ift T+ 4 j*, *, *5JuJ1 1J—on ctf cr* * * * <*&f 

^>Lm ni*t 4yAu4 o)^ £ 14 ***^ ^**♦ 

* \>4^i r . £+**** ^ L*1*j 

(5^U JiS« i (^jJU)) USi^4l «JLa 

■ jJL i , 1 * i n y* J 1 0L4J M H »aJ ^a ^*i ^yuy>V^ 

j |JU j VI V ^Lfc!1 ^1 ^ ^LaI! ® 

^^44 g^ulj ^jii> ^ c,^,*.^ V L*L*j 4 * 

Lji ^jill !JL* O^ L JUj * a uJUi! ^ 



J { IV* (Jj } yi* * • J—■£j"*' 

fJJja j 4--a- Olijliwi <ii*jy < Ujj j Ua- jijjj# 

. yAjVt l—lit* &JA' 

QuiU (ji* 4 *-Lito jjJt ^ *l»- tld JU ^ it U jM- jj 

jWI Ij-li-T * f ja«J5 o* ceiMJI Cfti^i tSy** *4*j < £>5 j*45 

J i tl t tvifci ^ * ? J jjCj 4 t 1^153 4#jl«a>*VI 

^utsi tj_&, t suajj <__jiu! Ujjiui i+j* j\jss i-n/ 

(Hit (J&I 5 t_*l»ti t Lvi L^MiJT 
+t jLmU^ 

J <ii—J jjia pU ^li t jjSfcJ i UjtSCit ^ «JU eJlf m 

j*V* JJ**i O 0 K» $*4 Jfli. <4411 4tf ) j*;jS3t •uiif 

*iS* J*f -*w O# ^S>1 Ctb 4 Jf Ja ^U1 $t Ijdtol < c*~i 

' M ~^ * i <JUi * Jj*55 54—* ^e—4 jf isJUj qjj~*A}, 1 Jjle>-j { l—>ir 

4 (*r*\rtb 4 C-^ C^J * f i1Er i° T .J f u^* tr^J 1 J 

Ua*1j J**1 ^11 UlS- ^Ajl JT J . . . iS ~ s mS' 

* 4—*i j»^T yil U-Ajl (J fit ^il 

4 ,< **lita OUL—n g-—J5 c * jhJjf w*jt Jf gv $1 : 

0^ ; - At . „f *L-A j^lj, i Ja-j, j* 4iS VI <CjU*- ,4-i V Jli- yAjf Jf Jj 

Cr* Oj& Ci5 C6r*i 4 J—J £jSj $t jjswj i 4j. 

V^"j^ J^5 jl—* J t$ y-*—£ jJli* Jj i ^*511 5Jjt ^ Vj i _» *J i # J » 

4 Vl-Af J tfU4 o» < ^s*h *u—a U ^ 4tl of ,4* 1# ) tfij t 

. t eaJi v. v?5 _ ^*-e 4» jb «i» 



Creation of the Universe 


jjfX pii ! ft £ 3 * 4 ** U j~oi7 JJU O*^ 1JU £AJ C 

A I <J U;i»* tjSJl j:jl> £*£ W 

i £ (JJ |hb^|j 1 £)Urt»*Y^ ^JmJU C Oj\JL$ 1 ftjSj £)t *J> 

(j#l—^ V 3 ft 5 2 Ui Cull ijjfll J..m > i* * f« £)jjS31 Ua JbJbJ j >1 ^ 

t f •S.jAa^ 


* *Li ^iLjJ *■* WjJ o#-t> oU <it -«*,» dlf (jl 

^. *48jf j Jl *J 1 |^jU ( t ^ l . T ifti t h T . I 1 ) 1 CU\I „ I* U d^A J i 

t j**mA£ jl 1 ( (^U^J 3 # ) ^ijCaut 1 VO 1 ^ jrf 4 * lltl 1 ft JUfe 

ji j ^1 il j! * * jiu j j*)jS3t c^iit 

.<3^ JUx C-alf Jjliw (jll £ CJ^Lu jpOlX iSjff* 

OLt Jam <J1 • JU £ &jfll *>Uut Jb> uij*zU Um^I j d^lju 

...» UaUz-* *3 *jWU cr^ f U-Xijft (jS3j * * * I £ j£3t 

Ulf V £)j$31 (^1 1 ? ^Jb £ (JtbiJUj lOjj- ^ 4J 4 + U&ftkJ) 

(jJ U 1 . 11 . 4 i ^ Ami a £ U if^lj £ f^i iii 1 i^W 

I jUOV 1 

^ ^liU Ui^l (jil jLU)^I 1 ftjutb uUmT! ^3 

i! ijjn 

u ir 4Jt juiu + 4 + ^ u ^ ju J utt 0^31 otf &\ 

ftjU-il ^)1 ^ 1 *4*> v + * nft J^UnAil 4U (j £ Jji ^11 
% <b5" t JJ cJtT £ £ ^JU «3 ^1 ^3 jj-o j 

tt 5L-JU11 *jU£»j £ £ Jba.all JUUU-AJ^ UjLU- ^*1 ^ 

S jL^U >>* £t—ifjl ! o jjL-SJI ) gU*jtrj^l »gj-JL. -lU ftjl j^m.WIj 

SLjf 4 J 3 £ ( Uhj Jl“j £ JftUatl iUjj 

)S^i *it IkJU&lU 2LJ^n oiai &* JbJjll v^r^uU^l 

^ cJlf t*Sl ^Uftj < ^ &Jj* IfU J*-oj £ uLJ** jjs Jk 



Cl 3 " 1 * ij*M cr **l i I 4 JL& ^jJ j/u £ 4j Lm^QI £p* 1 ji> <JU 

f \j - ft-f c ft o* V ^ *UX1 <i 1—tT L. i *.* A 

T + + L)jj o* jifl 0 * <£*!■ IJjf ^1m>1 i 

Jj«Ui Lf* 1 o° J Kennth Weaver *,/* j*i 

• JL&j^YI Readers Digest 4 U- 0* t\YC jjjrfl j 

I l *X$j i^j|£H ^ *«* lu jlS ^ 

* ■ y jjlt *Jj tfJJl t jLJ^iiiVi Xs**l 1j\h 1 ii^ <m 

* * *jW*U 

I 5 ? jWf ^ I £ 1JU aJ £>jl>* 

jJLi Ijii^ «UjJI ^1 Vjl £ SjfSM 4 XLU I4JI V 

1^L*>y U aJjju £ L*j4«jb £3*1^* j * * ( S—U 1 j c *^*J I4J? jlj ) 

MS JC ^ <*bu j UU ULJ Vlj ( <-Jl 

* uJjVI J UJjfl iiu^ tffJUl jJbW ,>LSttn *U*J1 j~L 

3 * Ub JleJI jUXXi^t oU t JJwfl <yJ* (J ^U.^il S.'wTj <i 0 

£jM 1 <ii^r c-iii ujl^j sJju* ou t sj^i ^ <ju j) s.*^ vi 

+ + * . C^l O^u^i 4 Iffi > , .nd x jJU 4|*J J^ll 

,i ^ + 4*11 cJLtf^ U (jll 4 l Ia^H flJLjft Cilrf^ j^t Jjxw 4 jI 

Lf if JffluoJV^ qa US'$L-s*xl 4 4 - " * **j OjmLH 

it ■*»**! 1 j Ai 4 1 V ^Luj^Vl 

* ^ 1|1S^LUl J3U Cil jt + * * *0 U V U 

VJUit J*U Jt *i*Ua ^1 i LifeULiJI 3 Vjfll S^LJil of ^ Vj 
■oof u*i ^ * * * j?u. rtSyt ^IajI ur atjjj o^ 

jjbII 1 j jLJ^yi I tXi. n i. ft f ^MA Jm » . + + *■* oa> 1 *Jj 

U^t> *^Lil *Aii 1 t ^<uj U*»i t Oljftdl *)Uf tjt 4 *« tjjftll 
# ji &* tSj*f ^ *X—ft iJujjVi * J* * + # * u J ..ft JI 

f i wxLn 
* * 


£ O^t jL££U ^.Tlf UjLLfl ui£ £l CM iiLiaJI 

it UuJ £ XiJLtf^ %ljiuS £ L)l> 6 tUJ o^ 

mXAjZJ of ( UU i^U41 } olj^XI iU^ jJiHi) ^ <!lj 4*le^ c jLl&IVl 

jt.0^ IfcMi^Ji^ L^aA) ^mfcjj J OjjUL* JC^ 

+ IJii U^# .** tfjUl .jUXjVt jl 



- 1* - 


1 ¥ dytt 14* us uLfj < JU^ 3 ! A»UI 

jUm 4>1 UJift i OjQl 5US 4 ObjliJI &* JjUl 

: ititt t u* ifjkA- 

. 5 /" ^ - 

* J»*mil1 jlUl *j£l ij-lliil •" 

. jUUjVU wAUJV 1 SjSju -UUi itUill 1*1 — 

: ^V* «sjiii Jj» 

Sly J ** t rn.* jQI SiUit oJtf 4 <i-> Oj*U V . . Ji* <J1 
*L«U1 ^ Ji-iX V 4 JsS'jiil Sa,JLi 4 54^1j 
jj . jji \ SjJin : u- L * . ^ <> »uji £>> «* * ■»-?•*»« 

4 jtUaiJI ti OOiJUj 3»_JjK)1 i a*-U£jf 

t iijli C jj* uJiil 14*¥> 

Ctl4j j! t c . T ,.., f . i j i_i l«l» *j-*-* •*■■* *£»•*»> 

tSj*^ Jljy V u*j 4 oU-aJI 1-U Vj^j C*^i 4 °1 j^* 

t < 0 ( 4 ! V !• yll U£» Jiil—tj » * * *j<j* 

£} — T\ < ( j2j»H gjj> ) u <jW ri1 1*U» 

Jj^juj ( <L1 ^ <Um^ £j«JU j 0^" ^1 (JlSi <£Ui Cijfll 

j—. 1 1 3 •-.a. ^[p (JUiJr tjJUl j'-*? iUli** C.1 

! juUiilj UsJl JjtU 4 Jtjf V (j*4 Wa^ J— 4 <■■» ! '■> ■ * 

« Vj - * * jjuju 0^11 *4»j * * * „»!—&*» Ifl (jft 

: 4*2.41 Jiwi Jj*xj 

^lit jli y> j •«» SJ^ll 'xLil u*1**1 y* 4 CR"3J*k¥1 <jl 

iiJL-1^1 uu? jtw 4 ^1 ce * 1 -**^ J ■ JJ —oii^i 

jjlj? »jOofc. SjtW ,>jj> a.*—*i* j»4 OjfSIl d 4 '■** tr** •'* * 

! ej-UJ UUJT 

Cj1j> 4 >-T *U J 4 I V 4 «Uul J cr^i 4 ^ 4 US *'» 

Sjj j* _ SiJiiJI *J—a -CJI U jj*J ^ 4 *Jj- »-$ ti cr*'—'^ 



: jU&Wj (> urfuw &JX j 

I oJUJl *y j^Jkj 1 JUj 4 g^jJUSb ' {> )a^m> £jS 31 jUtiJl tfl 

^5 j.m . Jit i j . * T i f *** £ ^* ^ **J1 ^j£15 ®JU JjaXJ 

< ’^Vl jU«iU 4_JU iy ^^ Jj4 liJl J ^tTjSil 

oljj^Jb * i»y*il 1 U j«J JU j^ta -ciej ( jujl»- ^ c^L»3.tai 

■t$j—* cw-J fcjkdT i-u yJ# ... { Cosmic Cicles ) v‘j^ 

♦ { {X^s jWi'iii ajjkJ ) < jyvi ijkui iuir 

yo < Uijf J 41 ( dlb jl JbjUoIl *J 4 i $/* -*S 0 ^ lit “ 

I f Ui^fs-b Jmj *5y U Jjf 

^■A. — — i w i H j ^j.., ^ .i. t ^j * ojjXtb JjmcuII — 

i f *L-it <JU* j Ji-Jb r 1 ., iL-Jji! 

-uLi* y*> UTj c ^CTN_ii’, objkdi ^ UJ jJU WT 0 \S \S\j _ 

j* t * t 1 s 1 -i*Ui*j t 1 jJLma* 4. ,.<CU 11 

S t 4 £miL*J (jlfr L?bj C t*i .-. 1 .^ * * 

£ t r ^J Sju^itl UJlOb {}£ Ct^n, i^Si) 

»i *Ui*H j JGUUII t fl o-l. .. J> O JwoJu Jj 

» * , 0 )jWl Lm*iI>- jjll £ jJi jl «U «?<■» OUHIp 

« 1 .■.}.«.>• l+J JtbiJ (£mU 5 jJi«Y1 

*j»»U o* *j5-s$* »j j*i\jb £jsm ) Jt-9-1 I iJ jfJb 

t> U*jy -vU i uif jgn oi jfi\ *\y c*-*»jr y «ji c ot —jvi 

U < . ®JLJ1 Jf (J}1 UU»*j i j»li»iJb (jiy^S aUAjLI 

£ lj....i m as sjj^l Oji^ 0^3 £ *UuJI t y Vj^ut& t ^1 «i« Oj ^ 41 

. liUfiil ULLAj 


i *iaC« Sj^L* *1j_b>-1 a»-1 jSj t jljAJ! ^ >.tl :?» j yi U_a 

O? i^* V-O <£W ,^23! ^jb t <*j *yUt* oUJ it*ktr.bj 

^ts* Sit 4jtj ij* t^uCun ^ywo j»jj j »^j—*ji ^ oyc» 

.- w ly t*i 1 a 1 <>* ■ *■> jmii ^wknjb jl j |*a*j bjUi 4 JL* 

< * 3 ?^* JT ^li * * ♦ So». 1 _} Sj**ji ^jSCr t { 

g-uii ytn o3j (^UM «|fr o» a*J&) oiji-Jf jtu n ... uy 

■cuiu— Aii i CJJS31 d- m»U r Uf . (oY) fc.T t jiU i 0*k* ^ 




Ijit ou>^ 


Galaxies - \ 

Nubelae ^4—Jt - V 

Stats pj „ . *» *lt — T 

Constellations oLTjSM - £ 



^ ^ olj^j 

>4^1^ j j 

f j—I n - t 

^Ji..Wi«i I — X 

our^n _ % 


. Galaxies olj—ad* - V 

j\ jt t ojflt *tt* ou»j : j*—>1 WfU O^jJjdl (jla ^jiki 

3*j^* ! SJj^h* <Jj5* oU*»7 l*J1 < JU'UJl jl*z*V(j . OjjSIl #UJ 

jjaJi : uup-i u_*1 i in ^s^n *lajU! ^ *t**.»i J 

': L*i*i < JSLi ate e~~J (_/>.> ( Cosmic islands ) <--Jjfll 

^ **. Ja, : 41 j: —*J1 l+s-j 4 4 tSJJ^ e 

: cOJ j S4-.I 


1 * tip 4*J 4 oi 4 4*ljwlH *j£&# 

s j«j f {(jiJii ^^ui) (5ji» j 4 *-o-® *i-* 
.JlL 4 «UXB iBU Sj^iJ 4 ^JjUl Jtt- 4 

* VsO 1 ^ 

ijl» ^ijb j *j ur os* 4 sjl-j 4 # 

-wuuj iituj j jjsJj tjjup- <ij*‘ cl *- ij tij?" Cij *n 

Jc U ji j>i jtl 4 1 4 > -T > U i mi l (j Ojji ^ * jC^ 1 ^ 

j/3 j ... & j&n ^jw **j** ^y ** 4 **■* 

-(Galaxies) jf* t#tf 4 i j^ -**{ 4 p-** Oh- 7 h* oK/ - * 

AjjU— jl ^ CSi^n *-iYT QA So^ljJl »J—*>n ^jr* 9fc 

i itjLillj 4 OUOIU 4 v^jS^-s 4 ‘ f J —*' : ^ 

w- 4 5*iun w ^ i*if . *. ciljunj 

..... SsC-W> <yJi* 5^ 



- no 



( — 0^3 


'• a r'"~ c v ; ipf**? un 0 ~ ^ ipn>> 













- “V 



Triangulum 



- u - 






su 1 . ^ 






- n - 





. . i Ii ■ \* ' 


: t -Sf 


r. \ 

V 


Orion - 'pWVl 





JJ-ill <-_</ j O&sJ) (W. 






jUJi\ ^ 




- Vi 





jjuI^ 5j*4l q* j^jll 

a u ,.+ ■ iS \ >a 3 * j* o&l* 4 *A*j ?=*** J~*i •*—* ur^ * f 

<LLJij ( W^ u - *^* 

* ^UsJJi Uj~*J <-—lib W*tr o&* 4 5 j*»^ 

\Ji_fc gf« £ »J^J^ t5r^ V* J3M Jfi t lA T rli. T X OfjMtil 

t-aJ ylft — L^Sut 4#lw £r*3 4 ^ <a-a { jWjV 

ui * * * U&jjtA* kiu* Wt? 4 fJ*-^ S U *J # 4^ — U *jf J t 1-11 

* ^j3*jJS j-Sj UJUa iiUi iJ 

ojj ^* ukj ) ufc tm . x < - 4—* <i=r cJtf lit 

^ r *jji iiir ^ ajjT i ^lJ1\ ) tej** JUtf &u ^ oj^i* ^ 

* *j* Dj*k 

u U £ A^T ij J^i 4— 

cu _ ^ijai — vH>i J^i ^ ** j- 1 * ^ A^-Aii (^u; 

f ^1 ^ 4 * 

* 

fLJalil l««-. ' ) £}Js 3 f**- (&* ^ C"^ ^—*’ O'* 

^}t £ e-l.- n otjau ^ '“ ’J ** •j*W <J >>”■' t “** , " * , g ^ W*.5 * tf *«'■ * 11 

^ ^JjJLj Jbuj 3LJUW SIJll Sja- : l*i» LJ U J-f 41 ^ 

ejSM^ £ <~Jiu- oj^- t? -**7 r ^ 4 1ZJ. ^jp**5 * ^j- 6 

UJ -L.t.. JU-J 3 £ -U^VI » jm tj < UjJ <^- 0^ 1 * * -Vj t ->V?° 

tjam 1*1 i 4-J jj £ jJj» "Vo . JUuJj i *1j«f! »jWj £ <J j-i ' 

. 5_?j_i> ii*, Oji 1 " -U~j t £(**£» 

i »* i f j > - cr“ *- fc * oV « »a>: I V jJj«? 

.<*> Jj*- * * i.. Uisj*#« J**j * yji Jj>- 

( 4jjMsi1 S,-. ,. i b <1« JT^, U*J ) * * '■« ’ (1>JS-^* to* J 

^A ^tft j J~-ir* oja^i O^sk OjhM 1A -i jJ—jcr 5j 1-* 

J_**• <.. A ...aJ <u j~*i ij* jV? Jjj**i oW ^.s • • • ( Y C 

VAj* uj =*• jj-W < i-JUJl j 

<a^w-> » j ._. T « U j5"j-» Jj»* jj>*W ^i j ——"N ^ij 

jTj- Jj»* .yi^l *1—i«Jl J Jiku cAj*l 1 jU £ iJUJl j H« 
J»ji uiJi tA ^ i_i <um — 41 VI ^)« i V t5>ill — OiS» 

* . * 5_JLlfl J: 



j Ul! t £ ^ j** i j* Li ji> Blj 

oiit jy <-*jiU1 ^ <j£lkJ1 u*3 )* 

t J\j t \jX O J\ *U * C V^V 11 OK >*Ji 

^ij*JiJI UjSl i^L \o^l+* t a^L ){** gjU 

* 4 «tL** ^ jj i L ( t j£ ^ ^*11 * /rt l tilV^) L*Ji» 

; Nubelac ^ _ X 

t ^Ljll^ AaJ J^* ^ ImflJ 1 ^4riM4^J ^ 

5*^41 ayju ^ji v Uil Vt ... Udjui jjU* i jsLtii- 

Ua n»> ^ J. I jS^Tll C LXw (Jljj V ^ ^ii.rti*J i ^ U11 

4 frjJ l|| ■ 4dit^ *AjLl lift + « * (jAAurtJl fUflUllI (Ji 

1 <■* J ,* T j £ j£*£n U ^*J J* *i ypj \z*a L* LlJI Ub>(^1 

4 **/ bl^* oU jSLrfJjf' £j4>-! ^-AsLL—jb oLJuJI &Jjt 

< A i .law JJ Cl>U li . M q+ ,i>,.7, ...,> ^v 

J* V tf 5 J* ijUl ^ i ouu^vi i ijlill ^juJI o5ji ^,yi 
ctt .j-r^ cf. ^ ! -M * * * Jijt'Vi ou-^ ijj** 

C'^* (111 » i (jawJ * j3nU O^? I* tJfif ^ * *J»iiS> 

* OljAbt ^JL«J fc 

• ■k^ - * jc* r- 5 —'-* r J -'' ’ tia ^: »*■* jllt 

: *j*ii fu~Jt: *jt 

(t—xi? (_r»j < 1—*i* Uj»- o jfcl 5 j —»45 J»-b j4l*r £ <Lii 

fvu-Jlj < **=«» fJ-Jlj « *ju)l ^ t l^| J\ U,^ 

* iur/n- 

: Jfcx-itt oijui! im i 

Cr* Cr* C’jSi? U«l —)! ^jUJI S^LJI o 1 

^jVi <i W y, ^ iU» oLJj»- 

1.j- .. 4-Sum iliT J-^r £ , J^oj) ,., jJ\ 

J^s. *Ju jL (^OJt £ jU*J! (»ia^ ) £ <LT jOi iV 

5i—' It"* 5itw <;l»w j CCUfill ^j<ju*J) ) £ ( 

UJIlj £ ^U-aVI Vli c^*J ^ g. jiJI U* ... ( ZJjJ, 

* W* jjJ! 



: jU£«M - t 

-AJli- Lj ^ *jfljuil Cf* *J Xj*1 jZj 

^41 eft t lift jp**Jaj £ IfiJISr I 4 J Ji jT c ^a U^at 

* x*itj? I 4 SV I^JLa Ji ^jjitli AjriAl <A^Uh- S^L* ^jt £j£ix 

* wtyLallj * u-JjAhuHj 4 aI^aII^ * jL*JI <j jjlSr 

Ctrf- dja?) **Tj£* ^jumH y> <^j£^ <£«*>* ^ UUoit 
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il Uuk XL& *1 y—* ^ y** C^ tJk-*V1 £/* tJ VS1 CAZ* giljpi 

* U**"^ J*> d 

I*Xij& ^J Ijji j^y -— \ 

CK U*y iijUjJi cA&})j £ cAjJMj ^S^UJI 
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ilfr^t; tJ J ^ 4^131 jJL^Uli £ JJU ^ 
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* • ,j— J * , T tJ^ * * * ( *9 -■>• ) ( ^t.„ t a ) j4«£ (JN »- i { t_i t ) 

tJil— »• jlCil ^>1 c *U« 1<A* £lf i MjjL— i_« Oljilil 

l'*—» { jili* } *Ut O^i L r^i ( je^Ji ) 

jt £ —* -> ti ) o* V>* JT JSj - a- 4 JI 

vJ-U1 ti } u-*- 1ii o* ■*« UJf Sfja- LJwlj ( ( Prehxlion 
<Jj—*■ j < ojjL-Jj t)l* «• ( Aphelion jaj-aJI jt 

♦ it0*3 j! 5a»-1j Joli c..J C ^^-U) 

: Lajt jisji jt cjuji oj*uai ^ 

4 (o) o - *"* *j i****-*—^ >jj>- (>^{ c*i$ u*j* ^ 

t ‘r*j J 1-*JJ** * j J3 a J-=*“J (V^J < ( -9 ) »•*■ ■■ ■■* Jft— 'J?-* O^J 





* t t 


( y* ) J* 0j —J*—(^ 1 j ( ^ ) *JyHj 

: ijm 1 o>uat y_ 


(_!_) = X±> 

a .u 


<*1 



** Jf 0*151 t OjiVSil !U-* o- JTtill 

u-fij£l! aL^jul ^ £-•—Sflj ( ^ ) 3 l ** } J ( ^ ) J ( 0 ) 
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£ t-f jf £ U-ttA**") £ Usui *1 i UJU SjIjlJI 

<ij»- *i—iijj ^1 * ♦, <u«.> r„*». ; .,„ir>ti i XTranos 

OjJU *J-j li iiftiJll oliU-»- ^Ikr V U*J1 tio^ ^. ?..!} 

0^1 '^j> • • < — t _ J £ii jj«. i$! Oj* 3 — iLE» «-» <M i 4-jii»l} ^^J 

: oVUi^i s.i* 

t 

1 *L>^ OjJU ( UAV ) VM f W1 oX* 6 j!U Oj& D» w - 

4 4 ULfr Ua J 

jf j? t ( Vj4MM ) Ija-T bjU— L» ja~ *lUi» jl Ul_} _ 

* 3* IA &3 4*4 

^-tU 0 0*4JA* uf-Jjili t/UJ1 Oi-t <uic_, C 

4 Jj4*i1 tJjU—il J^A OjJ^J _r*1 Airt* ( !AW f 1AII ) 

^ Jlij) t <J‘K* JjJ _«j J \\% 6 r U ^sJj, 

-^Ji ^ » J—j- J J~i &Vj> M M . / U11 ) 



u* - 


< *m j> J**- 4> jIjji <-sy j eui ju ^ .^uia- 
0^j{ 1 A£*\ VY & * + + tJb*te» tjb—* y/ 

c^fc«*I *£i}J*j t iti J^aJt ^j^bll uiLjLsft 

v ^jit iUftlU? fej%*»U 

ftjLnMM* *wJ J^|JL| <jt £ wUJj>J \ wX^S* jl 

J 5 ^ £ 5—iuL-JI U>ll jS+Jj £ iUiS 

(Jjjji j*Vt ^ l .i * ) l 4Jl£* „ , i ^ -1... S * £ 

-**! t\T* u-^b. tv (i JmilU cuJj £ «#jj ^Wj * i \\\*\ / )Aoo } 
i i j**2 OjiST cfl O* * <1—* t t 5U J 

(Jjt ^t# *ii» h^ j* jt— *>*tb LL«kMjr ft ti».i^rft ^JUt 

^ ♦ t jt—.—*t ^ fn aJi L- j P* 

* ^Ajfrpatlt CrifthMrfit tijhft 

( ftJL^llil *^bV^b Oj*^j J-rfjjt ) ^^Ull Jl>1 ^1 jjJL-f 

—*“ £jl fcW -H- 1 ?- >* T v^V 

vij^ ti Jj—***** jW—* Sr^j*' j^rji i ^«r^° 

t j__»J jTjl# WjSt uj& -AS tff < »- i —« jl jJ j } 

^bl AJltt j>fe JU i^JJU l ^1 liili J tJL:,.T.. £ { I4JL* <1^ jlju! ^1 

jo^-Uit Un^a Ji * * *U—Jt j U g!^i 43 

J ) j^*b b cJjS" jJtr ui (jUT m *$\ tix»sy ot 5 / 

J^jlVj £ * * * j*) 1 J^W ijt £ { * * jjJbAU jWt 

ctjt* *. nt t )-X ....j^ Ob Lm > j £ t^JLi jL^ jit j 
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^ IjHM £jj*jtT ftjlldi i f'gj *-1 *3* l*jt—U t> 
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• '-T*£ ujM *jl' 

u-i ji*af t £»jU ^ iJji iULi st;> y^njs 

* ♦ ** O,#^ •tiS'lii oU»-ii.i., m jj Jl */»Ijjl #Tj 

4j .»*i ^ r i - > * J** o* W1 zfrj. *j~£ Jli j 

•OfiiO^ Ofti Vj La rflj > • > ■ ■ 6 j ^‘ * i^r* (**jc* 0_}_r“*f 

• i/** 1 —f-j" 

1**^ } ^* «■ > » oUjif (^1 j„i,fr.ij V gjjU jj *~ > "- 

.Jj^ * * SJW j ^ A.. SUflJl ) 

J—>vt O'j * &>s*\ £>» o* o 1 WI ^ fi Uj ^rl 

jua j i fr i u»-% jt *w^rj 

^L^-Vl u^j ^yJJt j-aUJ! y> ) c cA 

-\I; jiff U—Ld fi OUi>* JjJt C I4) j^rtr^ V OLfy* jy* <i L* 

* ( OUljl *UJ* i+ijjiJ ^JJuui 
y oj*^( JJj ^)K*! «l*JLJV yuj gffjXil 1«U 

ti tJ-* * (ji jV lJ jjb q* w*jr *,ii*^T u j^i* c-a*j *u^ytj 

* <>j* ^ r o3i &jU 0 1 : (*>J JM\ ^ } >tt Jji 

t j tj-SijlAJ .^,:JU 4,,4 ,Ai>- jJLuvj £ —tJl £}£ aiifcJ t Aj\ 

~<Jcj ^ W; ^j^Vl c fcs^?* 5-^ji ^3 

<iU m * * ^ CJj-^4 ^ ^1 Jj^-Iaj 

tj* o* j-*— ti eu£' li^ oUitai o 1 

* c^j^j-vi jis^j ci>i^v 

.** J>W*in uJi Je*/ tjdlj 0(>u*41 J1 

LiJUxr i t jiff g**j £ ^o( Jnmp jib 

J Ji i { Jr- Ojt»- (* *41—J ) Jt 

otj^ai ) jtjfffcj gjy. <wiit X * * Clj-ii *&JJ 

^ *X -.a ^y* S j^. <IL^ j g ,■> » ■ ** !! oti £ \-X> .a 

jJlrtJ CjU L., * Jm>*V £ 

‘5Ui jt^U 4 j 1 ^Sl jJjJ! !Jjt OjJ ^ 

4AririffJ J <l*Jt (J ^*Xi) £ <i*-Jl Jj^Al jgM? (HjA 

I *uJa i^rUJ j>-j| jUc^VI (^11 U-* ♦ •■ 4i-^J tj 




£ vf ^1* otrU oLf! *Ule g_i Uz . ^ 1j 

oUVi U**j < JUW'j * >AJ1 ^ Ji- 

31 jll* *Ji«j Uf £ SjjjJI ^ ^ ilfci ! uAltr j 

4 jtii. 11 ljjiji I♦ i ^» ij il 1 

-W ^1 j U-T £ i)lji! Oj^J j4^ £ K^uu n L*i 

Uf £ tfbJ* o* 

jU)i yU ^o LiiJi 

jLw- v-w* L-j *1 ur £ f jLS uai n gu*^ t> * ^ 

jU jdjll oUUlir j*j £ Lswt 

-oji U Jj-*j!wJ1 ^» cfi+z i £ j*£ 0 j!jS3' ** : ^ 

-0* *-* cr*3 * * ( jU £* 

UUr CmJI Jj^ii ^jjjj jjjiLii £ jjfcJl ^ 

<^*41 ^l^iT ^ J-a-jiS j* t^Sjp^j I j^i 

4 UfcJj3*-j ^ f LaJt C#^ - ^JU! 4 «■* H 

* jkj £ *LJ1 J! jr* ZM i J-p—fl jl^ *\l& 

£ 4»t.,„.,^J^ tZrf^jLUU ja^liw f * 1^ ^yLs 

! S jA*jsJ 5 coJ OUU ^1 * *—JL^ 

*^T cJjfi Vty <-Julw gull gfa~*j 

^jf*swuJ1 ^«ajj + ^ t i »t | i **l ij ilj t i^) 1 ^l* ^k ^ 1 
^ 1 Jlm j £ 4J"'fWM.3 ^jSj Ol®j-U O^U 

uUoA ^JSLjJ yk ^Ului j*’ jjjt *&>^t V W| j*jjll (^k ^jinit)I ^Ulji 

( ****** j***V u*^J * (**•*!I 

ou»* 3t < c£j^ J (u*—Wl} jfcikji ^^jrvi -u*V u*-* 
Xwft? OU«L*-& ^ <i* &js»* ti Ci-^ ^Lmp*) £*t i J»,^ j j>n i *j# i\ 4 1 J,j 

c a*'* — £ 

• 4t»i!h..^ «i ■, «itj Ol>-l..^» ^Jhju 

-c-Jwlj < MW ^-k-at J { ) jujll ^U vJUliTI ^ 

*Uj-S< 4-Ja 42bt (^1 j£t! <.>,...r ^ 3^ _ j U^ 

£ ^tDeimos{Mars *•') 

t-M-wo! I lajT cP^j> * *~* Phobos 

£ ^IkaI ^- - »^. » ( 4 ** ^ jki 

^I5U Oj^ji £ ( <iJjl; j V^ ) *■■*■« n> ij j J 4j jp- <Tj^3 

CjI tfl { f j ti^Jj £ Ula^J SjJU 



- m - 



ouisj\ i^s jsui t 




4 f X — “*1 — t£ji " -+ % % 

) ciji^ tjM -^y >** J c>M * *« Uj feir ...^) 

J ^* W* J-f! j4*Mim 4 V ( IJLwaJb 

**—r ! ^ 3^ tr* - * 4 * ! 3*-^i U* t,*^*3 * •* fbJ Jf 

«-fjS>' a* -^r?* 4 y\j*** u* 1 ^ Ci^' W j+JtM } 3 . 

Jj—=“" 33-43 4 < b > -’ {*•*■ <****-j 1 . j« , . <i U^> 

t±l!3 Jft 4 u*y r jt tioJV Ji-JL* ilaul J jg—J 4)1 VI oUU C*m> Jf 5 
(3-* Ot -L_»-l ( * . . jOi ) jujH O 1 ^ -»Jkt-£j 

b«* t ;l J -i*—I j pS 4 l3j~i<> ji-Vlj 4 3j-iJi'i 

! 3i . AT * ^jidklakjt J bjjt*j _j 

I <J£*-|i3j1 Oi - ^* bj j , rtf ^ 3 —*j 1 _j* L* jjSI (jAjh-JI u^jkJb 

*jbs fjX^mX 5-jJlj OUJlf £4—^ qa ( U» . 4y ) U*!1 Oj$J*i_ 

u*A^jL£U *> 1 a *** ft 4 #*JLiiy* UJ ^j ^ j 5 klt 

^Vf ——j o Ua^t.U ^ cjiJUai £rciw*^ 

1 1 JU Cf* < 1 <Li. £j\ iJU ^ 1 jJS JU*j V J ) i J*Ji\ 

+ ^jVl 0 o* u*J * Ul£^i £j yt im j^ 1^0 


: Planet Pluto yy y*J°* 

iJU^l J iiUJl jUi U* i U4?tjl^ J 4 jLaV olit 

V B I > ‘"'^ ( ***{ W* jj-4-aJI <JJ^te! * * . y-T jf Jb^ jT 

* HT* K J ^ t/ij ! <xr^ { t/iyM ^SLUI ) 

ii c 1 1 I* * \ 0 ^ ^jLm^ hLuj 

# k J ^ 

^ TV * + yllj^ # jl^ 0^* * jfi! (^wVSL* ^4hM> 

e t —j1 A ) VJif & ^ ^jV! <liT J1 ^ f J5t -ukT 

» 3iLif Ui *lw <i! VI* 

{ ^^-i* *«!)>• j T\jO ) 0js4* nV3 *blj,!i . ?,H ,1 aj 

5i.W1 *J3JJ1 f-WiJ 4 <JUi( j JU.1 **j~-* j i-*jJ*- jj-bj. 

j>_iV aJ» 0 i~*j L_J* j3 LJ1 y^tJS Jji j <-L— VC A t£ji —j U-i 

♦ iiLU Jju JUjL-JI ajl-JI JUJ1 iLjSr 



Xa jjtlj ^ ij *1* t»JL* paJ *J+ j **Zj* Ojfi? 0^ £fTjt 

^klnu^ *jl j* * J?" *i O^J *j^“ * t>3y*h 

jrj— t Jf£ *3 j£»- *A» £■■■■■* ^ ^JV * j »— i. rai l ,4 ~-^-4 j j+* i * * 

r j. - r A. 1 X q\ ji jjju iJJj * (j-*,j^ m ^* ~ ' & k** S * + * 1 ^ ■—*W 

f ji ^**rV* - ^ *JL*js*iJii1 ol^V««it j^iw j w tt Jwll Cr - {_)■** 

uuj>-t <*j* . ujj * * * t.-ij^n (j j* 

>JU- ^ j*j * cs'j^ tt*** l ljt^ i s*3 + * * 

<u-^ ijr ^\ f m\ Jiw *1*1 ^UII y* fti 

# '\JT^ Jf iL*lf 


: jti^Aii v^j’ 31 ***** M 

* 4 * J^->^ fi t£,r-“lifl 

: The Planet Jupiter 

**j_ks £ Jku*JS : u ^ v*—i* 4 <*s**-l\ ^y 1 ^ 

■At„jY** J** AA^V** ^y—**Y) ) M k* jUS 

y^Y* JUsf i <abf OyJj < ^ 1T*\ u*jV (*■* ^ 4 < 

jJU-5 <@Jtsu*> JUt £ T^~—^jtt *>■ VIA 

il—^ TV *jy*> Jj=^ **W* J-aJj * *y ty\ 

wUU jJla ^1 } <jLJ*> o\ 3 C*UU ^ j mX*IT <J*£h tJ 

^14! <ia^ yUjj £ 4. ,., l ^ £i „» 5j«>j o^f u-« * y «!**# * ( ^iy* 

*-- i uaa J £ jj-> W 4j^t J Aji « Wj> 

_jJi <11 ^1 4 *£i\ CjJj} o* ^ * tV ■ 1 j 31 ^ *Oj * <*-*^3 

jt j_*j syt l*j» rrtjo *>jVi ojj 

* y ^ a J M c-sJ Vi* 

<U-JtJ o^*i ^j—iil * <±m>~ igj 2 ,*i£\ 3***i 

^ .ojl! ^U ^ U 1 ^ *-fy o^*i^ ** ^**^ M u-*ftjS)t 

* CM * t»A* kVjJ* < ^J) 

C t ur^" 4 ^Ui*J1 c^^i H 

£ JkSi jLsnJI ( oUj|£—JzJl ) jjJ*Liti %,.,i..A.t X j Vj ^ S*L^ jct^ 

^ijki to** aS ^ J -* 5 



1 \o • j* jsS"! ij jj~« gjjl 

*-*y, 1 4 . ji» jit* Jfy- Vj£““fci 


jU A.I »■** J *3^3 * Q^^J-UVft jU^ 

41jj7j ^yvs^yj^ll^ oL—£~U ^$JU j *j1j_jUj ^■...■■ m . ?J c ij j Lij t ^^LjLiJV 

.la ir.ii AH ^-**4 OljfLtH jlll -Jff j*..irt1V 

oijUii J j p i ^ t i ( t * -^* * * aJ 

^pl^!jJ\ OtLjj^ -Hi Cr* j 3 ** c t£yL*lJU 

j c \*A. ,<t c A«JUj ( <JLaJ^ ^-^<J3^^ ) 

y ^y*j i l£*^ * y 

t f > '»■■■ * *"' ^ *-£ J*'*"*^ MxlftVj 4 4jli^ ^W . j ^* 1 

4 ^jfk^^l j q^ ^iaj^iJ * jAimaJI Ij{f*^ ^J^tAiulll HJjlj> 4>jJt 

iMi f-U <r*^J^ 3 *ft—«*ijA *>* { i^j—*»- *Ajji-» ) fc i U r—< i 
j^„ *> i g4i!i ^r* ’*£*!» <j -U^aJ i *Sj* Vr^ o* g> z iz~»» 

y _ mji\ ojuJj » *ij-*Jl ^ «-JLU UjL^f c JL-.V1 iJYt. USU~* 

, <iUi ji 

_ ial—li ^5 J-:- ^ \j C * * ^*iy—*i "Ai» 4-5" *»_/"• 

j (J j^U-Ji 4 W* 6 < ~ ■ ; ■ — SJb-ljK <~jW 1 j (J--» TY 

j Jiy-Vi ) JjU cat t3j*H i i- 3 —» -4i».j 4 s^fiy—VI 

1 <-J* V • * J^j^ 1 ? 

tfej _j-r*-' C> 3 ■■ * 4 j[U\^ii *A—»"i iJili- &* t—*rjj£li Ji bjk» Jt 3 

U.J J-L-I il 4 joUl u o*j L^* 54 i j*-*y Jt 4 -Oijlt 

J_P.U ^ lii jJUTj i AiiiJ^ <1 -i^' 4 o'j*Vi »-X» o* <*J<**1 

Wi- JT oi Vi 4 ju c bji eiijT o 3 * 1 ^ 4 s-s’jS 3 * 3 jt t 

5U**J *L^t gju 2jLfi-U1 4^il»1 J» i—J j&s * Jt - 0 * * • O* *H-H ^ 

ju *iru us* ^>i ou 5 i j ^-v c<»- <i 4 :Ll 4" oU ^ ^ 
^sju ofc 52 *^ ts-»J &V 3 u* <, - u J ** ! ^ ^ :! * ^,, 

A...ui/i J tej.. . JjU; i \AVA fU S l^i 0> U* 3 OjJj« 

jLu gj^aUU ^ 4 U^j«U uUt! j ( Vjl 4 ^aj—H (ji^AJ oJ*-t ^ t J*^ 
J 4^g>Jij ,. \\\ \ fU OJ-*j iAtiU jUT W-» tSri (Jj 4 ^ 

ojJUii-' >S£i* ... oi ^ u^a-iy yut j cfji U'i tyi *-i—» s$ 

. SjjJlJi ^ JUio! 4 ^> 4 J^ks_- tyl L# U*J 4 C" W 

u-fyjl y«. 3 i *4ia {^V' : v^j®' oU ~* r* 1 ^ u ' i —+ 1 ' 

c 4-S’/3i -Uj*- 1 5—*iji ■ ■U-^UJl *-U J -r»-j 3 i & «' - *-l 1 i‘ 

^ a *u.n jU i uu jl*j 4 W; jku* oi^ji* *uvi£s»i jj-uy 

4 t-M’ ur jr *» Jj ^ Ll c 1 ’ 1 ^ j' 






j iSjJi* _ { oLukll ) ol_5"_j£!l 









ih^wJl j|i*T i jPjyU iwrfTjjSOl ^w3bL^ 



^■»J£ Cf* i5j* tfji-tl! (—S'jSCSl 
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.r —H »j_» JJjtl ^ <i! ’ 5 ft <»i*—» tjkij tjill 

< '! «l» jLjw- 

mJ ^5 Liwl UU 1^3 £ ^-^+* l f £>1 W 

»Jl—> -^■ 3 ! -£** * *Jjti Jy*Jl ^4^ O* - * 4 <*—J 

t <U j9> oljL—« (—(i £ Jsi* o1 © J—** 1 ■ — »■*. <i* -U-T 

£ w»jiH < 3 yiJ' £r* *—*?& W? cr*H * 

1 r . tc. .. Ail^ £ *uJa iLio £ ifiliii »JU £jti ^ jjifUM J3J4 U*- 

*J—» C>1 U—«jt 0^3*iJ ^ U « - A . * *j*<: 

JS\ 4_J- c-jS*l £ ( ^jii C&3 ^ OU^JI ) cAX^SV 

^iul^1 t 1 £ Ci w ^n i lAl 0 hi *3 ^ W>< 

^ * t i** J5“ JUjj ) j jlWa q* jSl t... * 1 ; * JJ* £ <JilJl <■— 

£* ! jgi~* jUii* tfl Jili- ^ iij *—t U-jSjJj 

<^3—^3 £ t"U • fY> * J - J * LT^ jay 1 ? *- i j* jr 1 oij»“ T 

C'LiL^i5'l tiUi JUj cJl jt ^ j^Ia c>y~* yl? 

^3*£UJ! Ui-<. \\»\ ft* ( j-t* } UyfcT $\f u i». gjtyll 

• j_jiLJ! 33tkin JL» CUIajamu* (^1 jl*j*yl «JL» 

: j im j ^mm«> 

* ...»■> jUaJVI *1 £ JjVI JaJU 

* U *3 lA»^ JJ** 7 4 y* < -* 3 Ajr j *-*^3 i JS-U^ 

y^jtfj £ t Ganymede ) -aa>-j £ ( Europa) tjjjjjj MLo) jt 
utt Htj... oh c-* 1 -^ oUU4 «=*b'Ju J 4 (CaUiofo) 

1ya*3 £ Uy UjY *-*-**3 fj* i* eAjtiij < U1V.3*.. 

jMtU Ut l (jAjV. £j* t 4 ^ju«jb Ljjj jj 1 j>< 

<*.-» o^j V s *^ vy* 1 ( Amalthea ) UiJUl 3^ 

> AX) j*3i * *■■ *» o - 4 tic-*" M Yj» • • cr* 3^"V 

* J J** W C»b 3 -> ^««H 3 ( ^3^' 

* <(£>^a3>U*> 

' * * y* Jc^ 1 1 • (3* J*^ l " £■'■* jr Ju jU*1 fmijtt (_^jJ*Pj 

4 ( Demeter ) £ ( Hera ) Aje _*3 fHestsia) 

^*3* ?'*V* £.to^ 3 to* j <!j> jjJJj £ 4jt..„y*1 jy (VuiL* y Juii3U> 

1 *_, .t-H * ^. ..Jwi Lj *jijr" 

* ■* Jf * * f «^/ 

• oJ**f &jny» 

"•I^’^jWj < VTjSOl ^ j«331 UJU*, jU*S1 ^3 



tS ^ VI £ £y> jtS\ i3t 4j j(»* L*iljj4 

^Ju> (Retrograde AJ ol ion) V**- 1 y i!y-^ ^ i-«iUw. *un j 

js»*d1 W(*J—j UiUtj AwjYI *Jt* . £»iyJi j'—• 

: yL^Ji 

^yu—< ( Fan ) o^.j f ( Adraetea ) u=—-b»i 
*—j yli tr-Aii u^Uil oui—. _ (Hades ) £ ( Fosetdoa ) 

0 jju> UjYjUAiUilf : v^.^1 o* 
. Uj. VoA ,vnjYr. j *U« u» <-« vvy*^ 


: The Planet Saturn J-»i 

t-iJi yi y l j?~ i —kui j y^ii 

t.4i,hy ■iihf (Jjijfj t * j* VT£» <*?•**' ^* J ** > * J>-*i ( YIje* * } 

*yjW ^liU- ^ jJ-1 < Tp-/^ —jY aaaiif ol * < 5 j- A* 

* j J>mu* tjJS» ASIj^,* A*J~» £ ,y> jVI j-ii 1J • V j-£if jl btyl* 

oWLpM«t j *a 4 .. ^ ^ £ a 1 1,, u *LiJI j ^ji I. If t f 

O* jift tfl Js- AAiyt. *j* * • * o-*-^ o» ■*« * ****•> VA J 

£l«*J L#3j>* «y-* j jj-lJ3 £ A~Sli *~i»-j \jO Ui* •*** 

» ii—> UjO j ajuit 

* j»- &1.J 4 tis* 1*J» * * c^ja” J^J J* - (5*® C^*i 

jy* ,J 31 OL,fcf L4 Ji £ ^,UL-ilj j jAjV i _}lii «yL* tS j ~■ "( I Jr^ 

*■ *X\* ytikiT AIjljO- iU-ji oV* £ ‘{ f jJj-Vi ) 

J 3-L* SjU jJI Jji»^j jjL-UI 

UJULa ^ J,i jJJU otf * AJVfc* «-fj£n J«k*- ^ j4 hJ 

(j**. 1^3 j 3 : twit- nto} ty fl -*u‘ ois'j ni. pu 

yj . J^^Vi fijfcii £ uw uyrt 1 U|iw oUjj j ^Uj t < 1 ^, 

£ < » «!■'.■«* 0^ *( . *. W 1 j^Jw * A»ta_Ji ^ ii.rfif AjL-I j U|71Ji 

j*i11 il»1 Lij5j*ij i a! uJm Ijtlu jl*iY! -Jko-V 6i»> jUiJI 

,M*v1 f ,1 ■*!«■ * I ,_ 1 a I g Ljk i tn .i nf V 

^’/j c-jj*jr v ^.«„.,i M o' u . cf-^hJ tr^ 1 1 <^-*—^11 flkdl 0 I& 

.^1 .. *jU*1 oJjTj J»>j cJ^i i J I (jjlj I Iff^t 

*4—* OJ/ £ !j;i—J1 jki! 1 J1 £ -VJ1 *jU5t vyl i3j» J/^j 

jUi! vyV *,yUI ,3-kJ Oib»t All (SijjljSij 1 aSAJMUmM 




( V 1 * p 


Al ^1 Ait LrfftjS i J>,) Ji* Olibw 

-c-^ cr^ ( ^A-jiJS J^SsUi j i l-i* Ji*- 

c^jZ^i ) *j^*j*ji fcjV a gii 

u ^Sj LtJiXft 1 jjtf *j\j>* jb^jl IJU »i»Lj i 5 ( j*3K ^bUlj^ 

+ZJ j** 0^ JLa^i) *LLe Aj* *C^jL-^i L> ^1 * * + * l^>ja»y^ 

oLJUaJI yy* tJUajj I ^^yu Liul £****£&£ * ^|Mlrt*«IV 

JJIt J1> >153! jjuil Jji J l ■»]■»•*! U-/i u ..*.m >J.^Al S-J’UiV 

i iu jr,. 

W'^ -,.r*.U JjSj> ) ^**** % 4j^** JJ*JJ 

^ ^*4 V aJI i||^^ i { tT&xnis ja^ 

■**—Uf^ * A*J1 jt * 11 jr^L^It J m .4a M tJ—*-■* ^Aj+ * «■ 

i ol jZ& j i y££i\ Jj> jUi^t *Jji jj^ t ^L* Aj+\TjV®* 

(Mimas) ^U-w* -it J^Vi j*iit ii Uf 4*i—i t? <3j1 1 j %^ 
**$ ( Phoebe > vj** J Uf Uj* oo * j£^l S U-Aaj 3 j, 
c * j »*... rft ^UJ*VS jlWIj IJt* + Vj»* jJj 

^*5)1 Uj^t 3 4 ?*o + *Uj ^JLa ( Titan ) o 11 *^ 

>X~* j^jij * ^ T*. V *>ij> 

f WUi 11 UjUjtj * 


«J“* 

Jfciv 

wjUsJVI S /< 

f** 

U»*A* 

jji^TjO 

,J 1 

fl 

TM 

** ‘ 9 \t 

\\\r** 

Mimas 

U*W* — 

' ; 

YU 

\SY 

UAjV«. 

Enceladus 

ixsy£~j\ — 

t j; 

■m 

\,\\ 

UijY'Vo 

Tethys 

artr* — 

r * 

nti 

YjVi 

yy^ayo 

Dione 

4X a — 

£ . 

't 

AVi 

V< 

Y'r^^Yo 

Rhea 

*i-> — 

6 1 

VyO* 

No*A« 

yay^vo* 

Titan 

0^- 

*\ i 

to* 

ys 5 ya 

AYSjAYo 

Hyperion 

Ojiju* — 

V 

vri 

y^rr 

v*v 

Lapetns 

^V~ 

A 

m 

••-ji' 

V' r j v# * 

Phoebe 

Wi*i p—- 

t l/tt 

A 

YY* 

♦ * *^VO 

* • 

Jazms 

— 

\ ^ 



uv 


{ The Planet Urarios wJjjSir 

jlJu < t™» jSL-lslb ■JL J . tfr fUiiil j s-SV’ Jjla *—Jlitl <JiL*M 

t tVAt W. Berschel J—ij* pUj <i-l* «-*y*r 
^ j^fl f tjV ^ * J?* Y 1 jY* * 

j!>U; ^ 1 1 O e u"-»^ <&5$ ! *j* o\ (j*jVt> 

J_w. It, Jtjp' Jj*- ^*b.» A ^ e j~" 1 u*J^ Or* *-AY 

^ -I.-, t 5JLi J (\ j oUL- J Jj»- ^Oj- 5 iJUU j> 

U+l., <5-50* 5jb-j WjiA J'j»- tfl Js- tVA* 

U +-6 uiyJ V LJU 0>jiJ ^. : 33 *J ^ <*-—uJb -UJt 

<JWt J J-* (jn JVj"H u—A*' ^j-* * Jt 3 ^' 

V-ffOt ft* oU ***•» 1 AOt J AUlf ijji UJj^ jjO; dJJX y*j>. 

,yijVl jl—Jl O 3 •t^"-* 'A*j 1 4j»Ut ,y* Uj£ "\)(. . J^W ( cr*J* 3 JJ 3 ^ 
— J* 4 * u 3 * 3 *W-> C#*" j °J* i .J J**iJ 
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<Lm U* ( a \A } 4*JLJi!1 o* - A i_> J ^Uj j t£j s —'* J * l* 3 * 

j - 1 — 1 !■--■ * Jij*" '^~ (j!* < j ..«»i.>. *n <jj®' 

I T |*_*p y tj"\ 1 jA^oii Ca^f *¥%• 

ySUiJj^ o*-M 3 Cr* *UJ*- a oL*r ,y» j—f OjS^ 

Aj >J (>jj j^jt i u &M i ^ jjLiir 

j —■ ^jic £ «U L.—ifl JLJb wbj^tlf <1 o 3 ^3 t 

( IJlil^.K * £ jllfcJil <■><.«. » ■ 4J 1 g a um Slit <--^lj£)t C# 3 * ^ (J* t«* 

(jij^/t jfci £r» j*-u»t t . * JiJ 3 3 

i i, ..lit L.itt n .i oJ J «( Ot^U J t_afjj£lt iJ_J>- JjJSy 

4jJ I ja £ 4 a i mjC ft ^1 4aj4U^tj7 Ca^t $ jj&* I 4cL*a<* tT & 

jUaJ t>*3 it--* *\Yo j tY# ok jt*iVt jU«i1 

OyCJI t »l*JLJt (jijVt 

• SjWjtt /»t«aaal! (JjaA^Jt 





i The Planet Neptune ^ VT/H 

is\ jw. rsj* * * *>* < f uui <sju* 

1 *j* YT cr“ o u liJj i ^ yw j-J*i 

1 joA * 5 j* SV<jt l-trtsf ^ -cdU^ 

^(VM q*- ^j-* I jt j^jVl i^3W jpO 

4 —^ (Jj^ ^*£1* Y*j*Y ' Jr - Ojr^ 

*vJtb UX i <aJ*- i (A ^ ItxtL-p* \ e j 1X*\£ <JLtW j 1 ( 

„j U^J^ < iJWl j *j* Tjo <*j —; tJj=^ * J-** J1 

■u)j^ ^ **^^^.5 *jr* + ^ iJ^"^ W**^J *J^4> * ■ ■ ■* jY\ 

^YA* . . 1*#^ ' - ^40 ^ J« * * j-* 4 -"—** 

1 ^ VmaAkT 

ftjlJU &Jw*»_) j JU-1 £ tj^^J.5^ t_» t^li- fl JLmj 

O^Oi Jl *J j UJtjJLf* ^1 ^ 

a-JV 3 ' j* aj/iu j*j j* ^ ^jui y_ji 

j_jJj ! jjjiSlI Cp ui ja) Vj *ijft*ll (iji Y »JUi. J jj*» j 

-*—^ ( Triton ) oyty ' ^ j+* *$jp~ 

£ CiJ^J) " L5* "" c5 ,i> '-*'* *^ fiiiil J 

^ •**-! ^ ^ W>y^ 1*3 ( uj^e ) oy^y 

iju» jioi ^Lj • * * Lijii UjUj yrf^v ^ iiLJii t* tjT 
h £ -leU* ^U! JjT 5<Jj>* 4 to* * 

ti ojM dt* 

^>»3 4 fU t-i-jLsS'* jju ( Nereid ) -Xji ^ 

*U*J<ft (j Uji t"\ » iX “_r” > s ~ j * iX^* ° ♦ * J • * • *—*" ~^* r i 

jUAiU J'sU. ^ a^jiJ ^TjSSI jJUjj « 5L- m .jkij iJ—» f tf.»un 

J J! iJ^IA gjt i^J 1 C*A^ & * i t "7^ ^. 
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JbAlt oy .1 J 

H 3 ^jlW -Ui f»U*±M < r f)jS' CJU 

J*** 3 " ) ^ L-j-i* -Ajjx V il t J Ujjfc 

A Qb -b X V JjUao J*»«»-J f vj-jVl (Xf»*- 
» ( ^js^ - ) IjT * i ^« " «.i *y ) j i'i» i *n j> ^ ». * »» j 

! AfiUl! b-f! j£!! (Asti^-V <- g-U l,„.ial it t^Jt ji!l 
t ■ » ■ ! ! £p* IaaW! (^jALuaSil *--*^ 3 *!! fcj***' j® ® yijVlj • ^jJ!j 

luUi; J 5jU_n v*V^ oij^ erJ ^ tsJ^t -4! u- 

■ J *— * ^ 1 gjb gJ. >. n i! i, • ..I a <^JJt»* l~j ! it tfr ^}J 

*o^ £)U ( **—-»""*N £*1_A*-J! ji-«l ^s*iall -cA*! ^jSCr c 

i f UfcK x&l ^Ut Uir Jbjfcjjl 4*6 o! fjlU > V* 

: u^jVi U 

3.}«A-J i ^Jm* AYj * * Yj * * » tl! { ^a yi 3VI JUo -1» ijjiit 

— J-S-* 0j4* *A» <k*,a»4 » <UUaS_i*!j! JJi _ Lf ojyj*l ilUi j 

^ <i jLS 1 \J\) J Je*’ UjC 

* L-ijl Uj» H© 3 oub A 3 \jJJUUUI> 

O—^ Oj '^" 03 a * OjsJ-* ©jAAY (j^j*** <3*3^ L)jj CjjjXJu 
i 3 ji. Of! YA. "jOi Um. JiU U _*3 c L_Js * x d^a J! j=- tjt 
t 3jiiu» : ijpi —-oil 0 J 3 w < <_**jc» j.^ 

3 -bJiH 1 J-4j i 4**iaM jTjii» S <u IU c • rfi tJU 

. (UlT.,. x UjW^ij^i^o.rrn... : n 
A-iUT 0 f 0 Ei» a « ^ ^ ojeY ufS>-^{ i> 3 Vl JLjliT jU..Sr 3 

*•/ o1 -^* 3-ij V! crU*i r^/^. \jY\ o—U! 

W* ‘ Uits'f yijVl <^*4 c 4 . A ».,t «_-TloUlif UjU lilj 

a3**-r cr^r'j) '?—/(»>■ VjV ^*3-4 13 = 1 ! yjt <~sja\ yur jo* 

, ( y^UJI oUUJ! 



*t Utji* WYjtVtj* ♦ * ^1 j.**<» yAjVI gJ*~> <»*L*,*» jJ&j 

*0 tjV\t : \) ir—&» c**- 1 VI—• o* Itj... : l cr* J y* * ».JL>j 
•O'jt—£)1 ^Ik. **Jja &j* Ojt^* «V-»t t^-P" ^-»r* u^y' A>-1—« 
VJUi VU-IL, t { UL=f!^*1 ) ! jUH w*i Uj 

jj c 5 *—n i-u*- «v (V £*j- Je* ojrU i c ♦ u 3 *^ l»*j 

. ci ll i ^ llj jUhJI 

5jl_31 Vi JU—a J kVUnJl JL*. J V*i j*z*x 

gjau*. (^j ...*.« £p» (jjijVl ^—jL £Ujj 1 <J 1 (_}—i; La (^dajl 4 <UJUj)| 

-*-<a gUr^YS IV* i ( \jZ* Mi. ) r Ji TV>U. J_or jt 

tj** - * ( YT * * 1 ) i V 4 j! £ (j«jV? jSu 

■i — ^J1 Jou^il ®jJ t|lW> j^ lJ 1 

J—1“ I~*~~aj 1—Li J*J £ ( 1 jLa £.jA*» ) fj—* Y(j(Y* 

^jY! OlU*a«k» JV Jo— J-Li oij Jui »\. £ 1 V-J jyj Oj jj y 

.£**—— \SiF -~-** o* ,j-*jV jV* £ 1*^1 V- f-L» 1 t«>» . * Jija** 

. C-a tv.. jV* 

: yrfjVI OlTj> 

,fc “TV V* Lfcjlui* jj“*-i !1 Jj—£► W 3 _>jJ uf ^jAjYI 

IV* J* £ *V\ 'r. Jbjlj! JUHi Lfri* J^_ LU O 3 
^ « 1 3 ^yi J^A UJjII J Jja IVjt Olr J_4> 

,JJJS OjISi £ i*L-> tt 3 V-i 0*\ j i J^ <Jjl» ^Ji 

^■ t * *** 1 j j.an £* Ojiixj u*u jf J„ji» o 3 ^ jU-Ji j 

I jj..* . st l ** (jl* (j* jY! j jo** 

• j>>4 3 Jj»- ) u»jYi LjZfj**' *Y UJ 1 

^ ■•■ 1 * *. . till Y1 ( .. 1 1 V j..„,.h i . M I j j.i,a , . !J l £ *0«j-J! 

f V»-Y *ij»& ^ tOi Ui £ Uol Lm^LJj J; < U^L- 

J ( jV JLftj 

■Ojfi ^ Vyt * • • ^•Uj 5j »_ / ~~ij j! al! elo«JYi 

£ JlJ*& 4 itfj jikBl ojLkJl s^aIj jlati iij^r j 

l#* U» 3 C* 3- J . * • 3 j'J** 33 O^J ** (j —ajj jLaII «UjV£ J 

. jUui! Jft WVj ja-aw 0 3 J 4 L»Uj Villi 

O^—*'. ( jWill jf* j j- 3 - 0 ^ VajJ) if 3 »«J! oLjY j 



o *•Lsfcri j j^ j.^t.H ?JT 

Jaj *Ja+l C CUJjjM tj* *jZJ <. ^ L aJ \ 

• 1-** 4j j5 t-—J jWj jt ^cww ( <i1 

* u-'j 3 *^ •-*—* .>*> r^ 1 * o- 

4 ^ ^ j^-lH ^1 i—* *JLfe A> 

I ^U«jJl jt a^4a 11 jS*j-* WJtfj LJ jJ-J <-4 p- 3 I olj 

pitojJau ^4>J ufj t _*H JlAldl U5* UUj 

o* ^ r *Aj JJ**J’ oV 4 jJa (^Ia T 

Oj-J *IL^ J 5LU UjJ UJ1 -UJUJlj . u^ ^ off t>jV 

U^Ja £^*jj 4 l3j* * JUS 

* * * i* .. *U* «n m^^aH <*z-**UT ^1 \+£ t 

t«.*CJj U«4 Ufc0^3 bl ^ JU£**Vl *^*JU ^*t )Jw*^ 

*j?lLd1 <i^L-i_Jt ^jdhJJ) ^y* J-JbJt J*X*i SjL^IjJl V^jsiJI *> J A 

c,w U j* it—*i SJaj t JUjl>-^/! j+m * 4 ^jU « „.n tj> 

4 <*^*5 U jaJ 

-U\ ^jj^l Jl xL«aiJt ^ m ^ XMJ i 0^ Cf* <JjXij J^*1 

Wi'jA- ij^^f <♦ cfti^' o* ua*-*i\ o u * obj-> lM 

L§ t ^ i'^i 1 O ^ *'^ 1 i,, T ^' "4* 4 ^ j i^,», ■ f . H 

gJUJ! 4 CfcM* 4 c ol>11^ 

4L^j1 i-jj*i\j i t ^U-uU * ■ -LtU*4H £*£Uili 

0^>“Sfll -pui* O^i o* O^J 4 j^* 

jf V- «->■“*—' t-1 ^ f>. *j - * W 1 —^ ijj>- j^jVt i^l^-ij JIS 

<l!A.——jil ^J-j-S tiJlljl £>j*J! (,5 (j->>j^ U» ^aJ < fJLe JJ" 

^3 ^*->4*“* J jp~ J-i JJ o*J& : U_->1»- "5/_ji JL3 ii^>- 

k4*^^ t#* o"^ ^3 4 jS ur 1 ^- 1 !) yffftjiT cuilf jjlj »l«.„.,..M j; 

Jli^ < L-ijt j ? JJj u -^*—iJl Jjs- jj-w t/ijVS ob 4 ^ jjJir 

<$'&- jAL-oir U .i w l ^ijV^ ^ J*J' CjV 

Oji!* ^ JU- Y... SjiAI^ Usi jUil Jte 3 . 

Cft 1 ^ OUfl ,‘jA ( tjif'V.i*" ) (^3 ^*3-^ i jJto 

4 Lf‘^-JV1 « JUwVl j~Ub»“ Jf *^3 4 jt* 

tt-^* Cr* rf*V v cr* CjC^VI JiU-' j <J1 VV 

*^*» JU 3 xjij^ 3*j».i ^ 3*J»^ OtaaiJ j! 5 U^e *i**JL-J.J Oii 4 ^ISi 



gy* ^Ui)l »t,. >U Aj 4 ^* Sj L- oJyH jj-ju j <Jt £ if jp*1 P 
i < :-r j*j t : JA ft ‘ u^Vi ^ ju*^ 

jt*>y i ^bJtl \&Za ^Lsj j&j £ O^JLtl «UyliJ^ 

1 W*tJU»4 

-i-<>■ .m * 1 *U jJJ-J 3_*J iJUjb ^Jti i *if Ua ^jij 

fj**-^ *-j—^ i f j (j*jVi Oj-i : ,^jus>.VS 

^L»JI*I tjfij U-lifi £ V. A . UI . I .Zj £ yijVI 

t/J^ Ci^ Ut* ( Foucault } ^«^j 4 

iyipi yj**V! 3J*y>< <l£ thll,* 1 *** £ pj-Jl Lfi^M^U <Jjp- 

* JjJUJI 4Ui j U4?„* £ 4ijy*U 

Wi5 Jj^ u-jV &Uj^ o* ^ 

j ■* ft /uitaif ^jldl jjji> JU yl# ^.HUfc.Mil^ 

ObjlkJt ^S is* tj C*J L j * ^ Uj ijJUl 

t ^Sw*j 1 jfji ^JyUl oLuJttl |iiU Ujtft laJL« 1 Aof 

* 4~ii Jj>- jjJJ (jA3 u^jVS cr* 

( J& u+zu Ja^ ) j ^mJLt £ *la*~j Uri3 j 5jy*jJ1 3 

yijV ^ C * Jfrr 1 M_J t l^jt (ji^ ^lf sj jUlw 

< J,jH IjAm J*uJ| Jif otfj * (H*ut ** 

£ <$»$►*jlr IA*yJ*>* A*lc- ®jjV 1 ^li C?" 

*oj u>* jtjk>» i Oj— ^ji\ jtjksJi 0*1 jj) jjj 4 J> 

l_jftjL jjfj"> n* <J*jJI ^ >.T.r.f ^ L^J C*l jjll 1 

* 1 » *' Jj>* l -*t F i./* o^ 

t y*A., „.,..ttM tf i LJ I (^>* Jij^* ^ ft! 

l^JLi <.-1^1 dtU J I jjlaj £ 1 ^-5* iUt <iAfj jJ pjJ Y * ♦* 

^jjS? 4 ^ 5 ] ^ t>* imUj^ ) LmJ ji 

1 3 I £ w-jitj *WI 4i »lj^! JlaJ t-JUit JjilJl ify»" 

♦ U—^ Jj**- j-^y 


C Jyy'l U li\ l|i3 4ajAkl)b ikj t ^11 JULUI 

JjXJt ^JuJj £ ^ti uUill iUii Uyy jUall ukil! 
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j.i sk* (jS- S*u, U ji> jikiYt -k~k£j j 

. «juw Sj3j Li—i; ojb yj'ii ji «u uuj t -cu~*,» 

■ jk* jji jt Y 4jj«A5i«iM <Aa>ii >3 j U i H i y lilj 

4* Jj | |1 »«H ^5"ji>* 4 ok*# 

■ Li\-.i«? jj<» £* J_5«i^_ «kuL l _ # L ^jlJt jl j»>* jLH » O* 

JW^Ii OfckiH Cfr J-*i 4 utk- 5 ^ki : o’jk* ' 

di*AZX* UkU w fS yUrfl J_W : * V^ ♦ * <1 jk < ji\ yJ+* U^-* 
*>*—5 OjUj *. Y*t\jY ^Jjk 4 4 t 

iC UiiJ\j JU* ^iUjj 3 OfrrkSH OK ( Je WY ) 

V4ife JUsLii t* jjSiH *L*b jgi (jijYl &V ‘SOij 3 gjJkiH ^ Vj^JU 
.oli^! ^ jt S^.L^J'1 jUiYl o* L-*i jiUU SJ^jAJbUI jj^di J 
< tfiJi tjiU LJ" . .. jjCiJi S*b SijjT Wk J> o- jl SJUUii 

^is./ wc-Jl Wi^j * 4^LU X * + * *&»# iif^yA 

cuilf < * A*j IjlA£~*^J t 

\ 4jj^£J1 *JL* J*V«* &* * ^jUi>-iU 

* g^.g»n ^gui ju jfc _ 

U,^*j jl bji O&* £***J* g^-t — 

*{ L$*S1^» f (J-* ) ^j£-£ jc-iJ *«* 

4 ^ (ji U n — * a u * 

4 >4 bun* ^ (^im ^Uljl) mo 

. WU UP*^jS** Wf Wji- jg ^ _ 

* A*dLfcJ ^ >3 & ( ) Wt^bsl i 1 ^bu>l «« 

bh jLJ] J*4i1 *]\ t 0$J* i*—J ii *JU ^ IjjjjI Oj>tf 

.oiU^-U L- 4 J JjVl : w ^jVl ^ 

oUjiiUi u^sujfj * uyx fU jiir Jj \ — r u 
^ frJ* „ n^i 1-U ^jUaI *1^ J ituj 5 jjjSI 1 jjj-jaTj OlAl 

^L-Ji5Ul <J c—nubjlj £aL**j ^4 jLf Vo ^*j*-*i O^ 

JU; *^Jj»* wLUJ c iju y c^jU »Uj1 j j^^Jt 
-A.4l*Jl*t ^Jal >,Jt C ^\ ^>1 



i C«UL- yu j yijVI jj.__ ^ 

* MjL. y* Jit j l+aki iiUj „U, «LoU~aJS 


* L : * ; , ,> $ 

*>_j5U - * ^ UJJj> -kjjfiii { J^ { fjJjJ . . \ } J lJ jmJ 

4 jU"^ JP** WU - *-— * -* OUJjifc. g-*»- (^1 JUi £ •UijlaJt 

y-jV fjk-. vjUt U 1 VS c *1.u £b v <^1 c jfyi V JUtM SJU 

a. . ♦ : S -U yijVl jJa——- .. tfjj- JSLi 

u^uas j -o u*_, t s^ a. ja So^-Sj s j^.=; - 

^ OUL- > ^jjLiU XUU j, 

: v*Si\ && * 

«jU C'S ‘ JUi t. yi„»Vt jjCr yaij cJ! y* Jjt Lil 

ijai; LAj? jtltf 4 ,i J, t s u y ^ ^ Jte V ^Yt 

Wjji jv 4 U—il Jy»» WSjjJ 0 * SjjU*H 

jfb -U 3 J £ (yly .^1 ttIUS tijOa- y* OiV U^ij * ► . *1 JS--.V 1 JLLa 

eUA JiUi ; JUj * rfjfjll vM i j-« ‘ <>U11 «-Ljb 

i^3«lS J> Ci; ^i^YI £ 4 UUJ! ya Lii t y-iu J»UU1 

JjiiS / J** HjV ) -US SjLiVS JfS-UI { ji-VSj 

<UL 4.-! iUiV ( Jly—.Vt >*tt ’) yJ-VS >S»I yl) 

OLJ ^ jW ^ 1 -!f~* ** ^ c>** 

\ 

->• —7 x t - (> J=U J> U ^ Mjydl y-siUUi J 

. 06^4 jU41 ^jVS 


’ j**b jjjin ^ 

*y»b j~»> { Jijjii Jj-J*n ~k>. j jyjoii 

(as-ion qu c u.ij)^ £ yijvi ^ ^ 

o° *jV u?lja—VI <s-ijVl Sjfl! Jmm oW* ui_, ^yaJS^ ySU-iJl 
4 ( U^jVS jfy J* UjT^ i^Jjl SyJb ) yijVb -L»J Sy'b 
-» V ~‘* J ' W^j* t*\* 4 •T , '\* JsuflJI SJU j^—Jir fj» ^Jk_S 

Cr*^ *» oUwM Cffi ^Uo 31 *JU#i 

_tS_i! t^-SjSy *Jw* a»-t q* y-LSl! Iju at ,jip (jir!j « _y!jj Jbaif 



: JL» uJUaJVl at < OJ—^ jljW ^ LA t- 

6 3LijJJt JjWt ^j>k 3 «-• J* £"” wl' 

i. ;, < i.i ^kwMet ■*—Uj • 'Wj-it <Jji*n c^ ». i.j i bi~*> 

L ^f] u j t ^>j> Vj 3 * V r* 4 ' *>*» 


i*a 0 \ A ♦ Jj—b y*j* c£ 



JjjJU j <JU t-ij™ 


* Wm* T l! Ill* 


- f 'C*— *^~J<> tJ^j ^ Jr* C»j.ft5j 

-i 1 ...0 l <UjS>i 1 X&j/JSi j U . ..i i>< <4 *a& 3 i ( Jtjjtt "U.j3 3 ^ ) Jjlall* 

t—tj i j*Jl l#^ i^'j*' i>* Ctt!^^"“* CC-^J* ££J *->3‘" 4 '* 

i£ili t_*I y jjii t ££-l*i!t jjxJ U^aojt t»Jf fcJjUiftT J jt-Jt jjjljSf <—jIS" 
^ tj -Jtl «-l jiaJt J*»J 3! JU_-lil 3 “fcj *—r^3^^ JjS* 

sjr-y> 4 Jt jl*Yl aJ L -Jfc £t-i j? *U- Jjt*A». >^* ** 3 “U j •** »1 ji'»o W 

ybJ» t Jjm "WjlY * 3* .VI (J.U AJjkJI 4 a-jjjl Jjb C»1 W^*' 

Vu-ft } # , \- ^ j* i Js- ®VAA * { l; j— : ■> ■ jl V U —-ft ) “'T • 

( U J^ 1 \ jt ^Ik-ill ) *«A w*J 4 ttjW ( Uijt 3 * 

» j*—ajl t? 3 l —^ 

^_fell U-J J b,U-JU U—3 V J1 3™J> ^*3ft jr Cm—3 

Jt l—ill JuLJ ti\ • ajyuib l*i- r-3 Jf < { u^s-J* 

1 jjiS” JjWt 0 U- 3 J * . * ! jU U —» Ji* *!*■ » ■ * bjl—t* ^* "- *- * *\ • 

• jV' 06 * c^-JjiJl 3 $j* <-i j«ftJ? 3 

L+*- -J o" C 4 ’ 4 *4*^3 -Hb- 4 O® *3b* 4 ij, J3' A i 4 J^-5^ 

*. <iii j j* ^.us - ^*13^v' ww ^3* ijfli ek- 

0 *^ 3—*1 ^iaUftftlj (jijV* gi*—* JjJi u b J mi\ »jJU 

* U*J~~ J^b" 1 L *< "* T 3 *•♦ (**' 3 —* ^bji *^3^^ 

J 0 ^—ft ^.3 JJr*~* tj* ( ijiJ ^b (JU-ftJt ; 

J1 jiaJ\ ^-W1 j 51 i** Jl,_ft : uij—-it C*U.» J>t oJjJV 

. ^ 3^1 JtL_J«J1 J JUft** bj^. t tPU—fti¥ 

^jnft-tlftft* jjt J * J J—atJfcU >0 Lwil j* 4 Jjk 

, l-j-Jt *b>-j 3 Jjl»* ' J — - ^jie i Jj3-it (j-ttjSl J^-1 f^A yftjaJt 3*tj3 { ^j» 

U—- ot VI ... t J_*.T j> t5t t> cer^ 4 ' <^ u 
LaUi V 4 C*^*3t Jto.1 j*J .UrtL 4—-Jl Sftbjn J JU-t JjUT 

i _ 1* - ^aii j ju.It wit L*r t »ujvi ul* j <>3^1 jJ*-* 
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* tlavJYI t4 ■*' p * ' ^ l uH^ in* (JjJ* ^ L* jJb 

^fU-i V u*j* u* c ^Si; ( t£-k^ **►■' 

'V! ju ii-i'-i ^ftjj c-* 5 *«^j \*x » ! ji 

Vj^» u 15 £ ^^ <>j*H ‘ J*>?*J* JU-JU) 

ijJU J^UXj * * * <*JjXz*i\ U» ji^-Jt u-kftli ^jl*- 

1*Uj £ yijJ! Ol>j^> jjJL*Jir o&i 

**?: ■■ * J JjM J ic>j^ J ^u*-J 

<,f* J ) <»+* j* *JUU juftji J ££>* j £ j i, jpii £ LSLi ^jLJ v 

** *\* <jf1 u*jj*ii ^j^aill 4 jUJ 1 L£i* ^jL-*J { ^JbuitH J^t <iauJ 

i v> ^ji ji ju-in j 

—*3 t *U*J*_- y u*Ji\ ) <a*kUJ1 J J—+ & Vt~i ^ Ua> L *- 
■u aia jj ^yCpJijLL# ja orJJU JJ" ctt ftjjM-ftanIl 3iU*4t ^li c ^jJtSil 

V5 ^ U*"b*-t J&+1 ^ UJhHJ t ^ If { frjUjlj ) 

4 r"A j^V* ^ ) J.*Yt j*]I Jjki t !jl>* AjLik oU^j 

.A#—* *n <*r. o« < *-** u^vt j* {ji *i 
•a_^.ji j—»-T i ^ ^jT jy 'll‘^. OiiJ‘^ *\AjA 

* *V ( *A*\ C£ 

*3^^ J* fir~^ Ja £^*-*#1 3 !JU 

il U y»mi tji* —H jjJidt 

^»>i^J ^ ( JijjJi t,-»jii ^1) J>J^i ^-ly? 

^I.jl! C)1 f ^is-^j * t>jV ck- j/UVI oUjl JUlLj 

Uvt^Aj t «^tiJ {jjl t ^Jt ftJ—B> ijijjJi 

’•.l-* £r^J* * A i * i —^ (i *ir**j^! 'C f i1 -f i»Ji LiiL—i^p JU»-» j 1 jgif 

jjiSi) oi i!—«n 4-j 0 t uijii Vj —» i y^^Vi jjfc- ju ua* ,/uvi 

t *-i—A JL-ijJj UjJIjUj UJj IkUTji JstJ5-j!oLi! jJU\ ^ 

* ■* ■—~> ^ +-*iijj!4 oX — kyi oLwiJjjiii »j *■ ^T 

I U*jW d$Ua\ 0 

1 M*V1 - u* ^Ijs^VU A-^Uj i ,lji^Vl f U ^ ^ 

C U*y! oliKV W jj^^ftJS olitif wiiail l+o { wU_.1 »o_J 

U«*ai t.ljS«,V4 ^ t-»jiau JT^ * U*; jy ^UTj 

♦o* cJjU. vk*. * y-jV ^4>t(> U_J Suyjii ^Jjvi 

< *b»-Vi *o* u ie uu*si j^x yip hjr j« j jWi iyu ijbu* i a j^is 



— *J\ j 1 i jrjl - a»H Ji ^1 g^Lr o* 

.*> i*f^ j", . ^S"l^V) 'iit jja» - j (jti * +« 

oljj^Jl * crf^LJUl oijj^i ^j*fe 4 ^—H IJL*] , + * l <LJ*~ 
^U! j SiUu oLilbyl I 44 JaJjl < g#jVl g>W*,«J taf JUl 

l^j^l < *L jfi^iWI jtl I 4 JU ,*Ljt ( jikkijl ^-^jLd 

4 OlWftiil CUj^kl i A ?i 

Vjit * (jjiUJ J^L^hJ j ^jV! 4 Jy)t D^*i ^ 

Jj^ L«4)1 j^<> V1 jf^lS l* jl c&^Ur Li * * * 2 .. 

V^y c^ : ^1 L-lj t ^jjrSjSib i^s3i oytr Li < L^Ui 
VjJj £ <*U* cu~*J a-ftj iJL^j t V^Li^ ^1 JSLUH 

Ojl» Lij t jijVI jjLrf utb»-l Li ^jLdil tililif u!^U>i 

LL 1 I y*U*U oj^fc Lij i crijUH oUmJI 

Lb ^) jUi# ytii] oljjluJ] O^ i LjjWj Ia^^U j.^zJI 

* J A**^J*J1 J1 LjL« 1 jj jfe 






: jtM 

jtk jls“ JUi ... j*a!L j^lwVtj £ (*i"A*S5 "*'■*'* 

Ijry* t>* ^ J T1 QWjU—Jl U “ * . ." 1 ^> 

I . . J>.V1 ^I*.^I"|I Jj ^ ^ ^ i T .I H i 1 ^ 

£ U j Ji-^' cttj <~i Jj** 7 W*»*y !j ~ i o U £ *jW 4 sAV* ^■>*n.<Jt 

**. <u «sa*, 0 j* jtf £ -ujljjj uiljv, ^ya\ ^ ^ !*» j> 

5 (vili «J <1! Jj < <*,/■** V £ 5—**Uj! CS*“ fcfr 

m - % < C J jAfUMj 

4 Ijiui *^*Vu, H **>* jlf! t*4 fi 

*3 j .r^ jt> I £ i^Jb- JiUj (Jit* ^ <j! ^ ^Loi* 

i$*-ULfc1 &1 £ oUjt JISJtVl *<A* jS j£? * + * 1*SU 

*3.3! ^ (4 c>! * f jsN Lf^~ \ d'ji V Lr-'-> {^3** cH'J lP' ***-**' 

( Month ) *jtWVU ^ ol 0 t luji Vj . i*~* ^ULjr 

. (Moon ) «U ,^1 o* Sjji-t- 

(Jl-ja. Ohrlstan Huygens oJ-irn Ujl^ 

wf!jSU ^Ia £ ( CjU^JaH^ j31_$ <£tUJtf 

ii4.fr ^4 \ tjptt jlimi ^V\ jXmhA ja* C*aJ £ J?^j 

yJl IXtt* ^53^ * jS m**t C*i»J ■ * U * A***ii^ 

6 jf ^*^7 4 t .,.,.4 .iH <* Cil»,.: .,*1 4^1 Jlm* o j-*1 U 4>U 

{ C^Lpk^lt } OlX ^yi li j)Vl L«^i> 

jU3V * u ..* .tH *U>t *■« .«t Jb V 1 ^ 

^U|W jj; 4U>K1 gjy ^1 t S^| tJLjfr j4*t j Maoilj + jLi>Vb 

£ ! j *J jJIa Uf <a*i> ( ,*H } t—Jj£3li £ V^U ^ ^T 

OWlj i t)LlJl| i Oi 1 ^? S-w*fci*J ( ^L*i! *jJ*P J^j 

( <}jU*r q+ Jf ^ j fc ^jJU 4-^-lj £ 'gJj+M £)\jr ~->-T 










^ i * * * j?jkf * * 

4 V i h >.< rfT jf} o Jj t j^S c *)Ia^S ^ JQ l* (^j^^ij \ *lijTj 

Ojaj U i ^»*Vi c&i £r* 0 ^* * ** o U». i V U ^>. 

* t Ganemede) «*—*-jL»- j^jai i ^u^j! ^ * * * w 

u^ ^ t j^iu* v^j ^ 1 c Gftliiate ) >=—Jitf* 

( Triton ) ujrij? ^ Jf <^j*i ( Moon) ^jYS ^Jii 

* J>j jUit *i>l w ( Titan ) o^j ^ ( Ojfc* <Sj+-* ) 

l—J t (*+£U»‘V + +) —«J! L««tfljf £j!jT 

jilSj ^ j^,.Q„„ i <i £ Uj^i o*i t-U g~*j ^ oU^tilj 

^ Ifr Jft iltJUl ^ , trtJ i_i j..,p< oJLaj £ 0 ^.A l, tlL ^ 

4 £ Ulf ,^1 +j 51! U Li* jjll«*J 

* ^ Jf Jj^ bj j^Y! ^ ^ULuult jfjjtaH Sit*VI — \ 

^UJVl j£i U US L-#j oW=—i Vt v?*i * * * O-jHjU 

-ok 5 ^ U e- 1 *^ ^—w j*v* jt * oiitw oi^ 3 * 

*Cfra £M l V^*i 3 "*^* * + + OUaa*u» UjfciLifcfS _jt £ k-^fSjS3^ 

■<J Jj=^ c _jl?f fi (gj^- U S jl—*i j ^u ^ ^ V 

-^->V Uii ur**i i g-* ^U-*u oi jti 

—* # + * t^j5u Uj*if l*uj + * * jf wutnw ifcju 

^ . ■ ** tf^ ) ^fj>* ji j.rc *^ 7 Jjl jS „.,»»T ££** J 

^l^AnlS j jl M *. » VS fjlu lt-l*j £ ( 4j(tL—JS 4fj>* 

% 1 <fcUJ! ojUft 

•OUltAj! £ ^ Sii -ut £ I 1 J 1 j» listen ^3 Qjt „ y 

& ^j*-* _r—* ( O^UaJS i— nf j£ 1S ) ^^Sa.laJ U gtMct <~Le3 ( ajL*J! jIjLb! 

O^j S jUit «i ...«i>- »- (^j!1 jjVj t jUI j-t* (J»-j t r 5‘jCU 

* i.'ij*^ qU t tAjVl j*- 0 1 j»iA^ Oj~r' 

•h^Sl tj* *tj**i t5 — 1 ^ jc 5 ’! (_,*j *_,—ol ^j* 

1 LfTOsk* 

^Ui )5 ^S*A*»-U*i t UAjU-* 3 V 1 jlf! t pj |H 1j t*_ ( 

"r—U-* I c$j=— V^/ 31 Jj>- 0 ! JJ*H 

( . * *(-AAJ1 »u tfUOj US' ) <^Uixi!\ ^,,*-11 J^v 1a^ 
'^J* ,js i * * A JNiwI -IaSjS U^IjLUSmI JUa ^jfiH JUaI 

( -Hf) 



O* —T* OCrrLj* oi^'- 4 * J 

*\* * * &* V zr^ ^iJi ^ c*^ ( Phobos ) 

{ . llt „ ^ M JauflJI^ CCi ^ ^ Ujjj V 

* J-* IV* * ij-*t J& £>*0' t-J* t Alamos ) u- 1 ^- 1 y**^ ^^=i> 

j k> * U-» M >j.>Ult J <*1j-Ul o^ * Uj> y!\ tj l-j jJUt J* u~^> 

U-* * * i V o**J*i J j^i * Jf* * ^ C/ 1 “HJi ^ tr*JiJ* 

4 , (J 4JjjJ y*j^U ^Ij Wj^i * * * if yU 1 } jw* U-4*1 jj + + * <j*X i. jJl 

J iUif S^ 4 Jj—^ ^yy >ai ^jJU < i-JLJ^ TV J Tt <i 

JiU* { Cjtfj* Vj^iJ * 4*-J J T\ j oUL-j Y 

•£+,j li yl IvLj^^ t U j>! ojfi ify»*Jl *" t» ^ 

u j>t i i i^lf lit Ul £ U *a J o ly t^lf til Oj^i 

<J os if jK*i w *iJj?* ) u^_->-t ^Li! ui j * * * 4 Z0«,«3 * y 

o ! fciljltj + ,* Cte* 1 ^ ^ ciji' tj—** o 1 * ( Shklovesky 

U*f 4 jUM W oO— ol>S { JM IjJ-H) ^>5 

c*U.J! UU^4j * + * i^U^-s* jUjI jUailf U—!j- cfijc^ Uhm? 

t j^jut ^^uSUjt Jt* c^ * cEFje-k-sJt o£?W 

l 1 * + iiiU oUJlf UjSu ^1 £$t*j I**]!' 


, # * £1*1 i U**>- <T>1 <y c jVt Uj*a - o - - 

t <5iU*Jt v^jOJ ^U^AM ^UiVl o* <Sj±\ iti £* i Ujfift 44> 

< 1 juIj (^JUl 4, ! ^5'j|£tt y*.——ybj + L-jply 1 

c i^vt ji cu^s ui * iui fju j** t i ai 

* J-* YV * DjV o^ Oj^-iJ? £$ i 

j^Sl j*ill 4^,4^ 1 4 ^ (+ * + J>j jf ^ j**^1 

« i i mt I* *11 hLji^ ^^< b Jjii.Si l ^ nnnn ^i ? ^u£1a!1 ^ > n *ii) 4 jLi ( j^?l 

* 


l 4 *Tljf Jk**J t 1 j*-5 i^.i^i^T S Uj.. .»j *«- *\ 

jl i JLJ1 * (jUj 1 4-ijt^ Uj^J <il ■ .nil 0* ^Mfjl OUUt4f 

Ojt^* tV o* ^jf O* 'A*+i iS j z *^ t ji—*Jt O^-f 
i J** +j* # * ^ tJJ4J ft-* s b*ji vto <j l~S jB\ 

j^^Ul) . .»» U y Uy fV/fV ti Jj—^ 41 

t\jeT <*i tf-irt (j^sjt ut ^ 4 j£UJ! 

* VI y * *lij 1 (^5*AJ1 j ^3 



iUi j ,'jT 

c*b j*«! • t fVi u-^. / . n ) (j u-ifijiSin usj ^ 

£ UU S^JU J}y V urfjfilj £ cuiir *J4* 

£ 44 * * * j 4 yi y*l^ *4^ 4j*V1 cujjUiw 

<^**>•1 f? £ o**j ^ <yl IjilJ o>ff!if J4iii 4^ y £ ^y b^ 
•u* .<# J jUIl J*3 J 5 4^-* <4 <44 « V J*yJ>* (*4 * <yjVI* 

- s ^-» t .i f .i 4 <^x o-jj^j i$*xn ^J—ii oi 

oIljJ! j Jh^aJ 4*4 £ Jaj j*xJ V } J* ^*1 ^1 'UuJuhil 

* 4At*id J ^ijJ^ ( ^Ix t% *<jl>» yJl *b^3fc**JV 

j IUp UJU Uj »+ . <JU cuSbl 4J* Iwtilj j 1 i U*jV1 

Cr* 

* ^*V 1 j^Lw y^* c *1 jS^ y 44JU J4>»tf ^1 V! 

*$ >UM J4JU ! 4 J dLi V UJi*. *J4*J I iJL^ *4JUJ) 4 ! *. UU 
VI I ^ 4 y ^ y ^ J4 , iv ci 3 c ybLiJ' 

* £i*x j 4 J* gJkiHj i <j*J\ ulw j <jUjJU <J y J4aJ1 1 J_m 

O U ■ »* jjaiib 4 * * 4ti*H «4,k,zU <-jM _^J5 *1jJ4ll Ol^J ^4 
4 *t*j jw Ujl_j^ 44»* ^4*411 4uL? ^J* + tffj*411 4 4>- 

^ ■n -J £ 4 *^" j*y VW** C n^i^ C T £ V 3 41 * * * l ? 1 x 1 
J 4 ^*1 ^1 + ^Zm1+S \x cjb ^j n ..i i 1 t ^ jl jJlSp*j! j ^ ^4*AV1 

■* 4 ^ 4^34 * ft 4 4xj*Vl iJ4f* i ^JL—a 

yJl £ s4 jM^! ^ UXJ 3 £ 4J1 <>L-pl 4 i S4W!- 

V J 3 * 4 *4^4 <j y -4 V 4 * t °j4- 

c^tT 4j i 44 cj* pVJ L* c j*xil Sj^* 

+ 4mJ yj 4 ^ 4 ^ 4*3 44^ 

^ 4-j sy ^ ^yUt c^ .aj y»jVi ti?l i L-Aj^ 

*x.,..^ii i> * j }1 * 4 j> * 4 ^y^* c^.j l,*<!iy J 4 ^ 3 ! jx 44 

^ Uj-aU-jH ^ifl h 5 4 V fc t — ' ^^4 V 3 £ l.»>Awx SjIjlJI JLl*^ 

l^ia 4 j-^S Ay *I ojxLjj 4*4 c^jyj £ 4 ^U 3 J^pjr^ t 

£ ty ^^ J * * fWl *X-jb o!jl* l_ 4 £ 

yj Uib 4JS jli43 £ jjJj *L_fl^n <^. 7 *ji U-ie Jlw UaJjj, 



- nc - 



u*jVI ^ j*SJI s 







f i .jfcii ji.u ji—*3 Vi Ji—«iii io' ‘ Ujt oji>—Su i f~~ 

t ^£j tjiwtlM o' fc$' l <Jjl— *!1 cJftJfjl ( ^.i + .-tlV 

« 1 ■ -— -I j OLAL&t ii.*,..,. T £)1 ..niiVI |Jj»i ja t t‘- 

b jf * oiji*n Q* *l— n oj jjw u (jio c 

aJ—... fj { tftO. yft -j j ^uf b—■»_)' jjSS . * « f jl* 

t JLL*Ji I 4 fjJ&> c-JK.ijJ Ififlj i <UL*> JIjj V cJlf jUU .., 

4 J 4^15* i *i ^ l. ■■ ■ ■ *UJ ^li ciftj I j ^15" Uj^ 

l * <iUi ft O-Si . .. i <JU- 

- { George Darwin ) ojj'j £jj —*• ,jcujS f«L_i 

* J“b v^'j®' JJ " 7 *~ , 'j* i i o'** — ojj'j y-JjLir j£~* ^J< 

*jy*aS i ol«UU 1A\A ft* iij i _r~® £~-*Uii Oj*" 5Ll_4* j 4 *Ls-Vt 

• Jj*i * • » j*-»" •tlj- (jlJt 

i’Jlij t ( —=«Aj 1 -l_JL* 3j~3 ^ji\ OlJL; 

J it u*" * (j—*j'jJ Ci*J ^ ^j«»U‘Ji 

Oj^i ... uJ— *J) i^ju ^ijV? ^ V.L.V1 

t jjsJi jj>. <*j o-jjVi ij* ■*»*—<i t ^-^...t.n 

•>,)-k" *ji o' - ! ** i oleU. Jijl j UJfji-i {X cJiS" 

* *«j ®jjM' *'j*“Vt Ohij^t *£*t cJIS* jf 

i jL-w t jJSVI 4 JLu1 0 . , (Jits- *jj i fJjiUj 

t*W S i _fJb 4isS" i gb C-iJjJU l 

—** u 5 ' Oj5**d '•*— i '-Mi Cr^M 4 -*^ cP*i o* *$yj}\s~ 

( 3 iUS 1 iijjJa- t (jjjliJl a- 1 * JL-aiJl I_j jjiil !■■<—it»jU 

^t£i i (jltill ji —*f U»o»! c —» jj —jli tfit < is*j* 

<»i£« j jj j o' ( Jj**j * • * ,/•**" j* jjji-isJV 

EJJT JA ^ u*Si 1 O- 1jL -r V.J 8 0* A' « 

o' gilts.«*V ® (j^jVI jjl* o' . *Vi jjiij* jj ^ (jj^lj 

£ ' »-aj <Ji ju ( iit i» 

o' ^ iJjij t—*J" « • « ' b j~* Ol «!»jt «t. ..> s- (J JL»« j jLajjVI (jf 

ou-y ,> J*sn ) yAJ^i J* all oU-y 

O* tV (i J 4 ^ ' ts-i# tjij' J-»* Jj <i Oj* o'i -AjV { J-J 1 ' 

eJ-ft ( OiJ'j ) *-*■-• Jii ( < Q'jt.-...i...*i' v J..^-,.j:f 4 JLUJ iL.jl-SIP 

EfiMh ) tfjJUjVl fUiJ! J\ >Jl LJLusI jl U& t JUjUi'i 

* a*-* ijM/ r^** j^'j jM*' — ( Moon System 

(jijVi o' li-trji i (.ubm j xu; ^ r Uii ja.i* 



- m - 

_jjJj ur UW _ { Two-Tinal Bulges ) oyr-W 31 «i jj* 41 
ob>J (WlJ ^ U& Cti 5 ->J —***•» JJ 3 '" 

_fcjj t fji J> J o* , " u -’ 4 

Law of Conservation cSj’j 1 ’ e*- 01 oj* u > ^jiii 

SJiki-i <ji}r ol» ^ ( of Angular Momentum. 

SjUj (jJL-Jiltjj t j*-* 3 ’ O^OJ^ *U0»*. <■! jjM < 

jUS^-Vl oyti ) <Utj51 U-“^ * l*ia 6iUsjl J «***.>« 

JL-jiun ^ T J-- Jiw Jbj* rj J1 J> o’ ( Tidal Friction 

5JU* j l S jsill y -il JiU. V u | .*-*» J> a^j; U- ( 3i- W. JS- 

-OjrV ^LjU-»- 3..U« ;j I ^v>V! ^ J-i j Vr—i u^ 3 "! 

( Ljj__S ir J~* tt.j*** ) u*a^’ 06! 3il—il <*—a *\/H O* 

u t S» Ol a»J « ( oU « ) b ji_- Uie .jU^V SjO-Jiil <L—:J’ t>* 

i0 > a 1j, t U>" fc— Ojt 3 * i • * * J-*» L^aVU S-*i. o tf o’j 

jjai i-xwi Sjjoji J> o’ < •**-» i> or 31 

ijjLwi o^ Uj *^$ < a*.1j ,^Ajl f Ji * 0^ ( u^ 3 * 3 ’ j+*^’ ) 

! Vul^U-i CjliL*^ £-*-**» 

i ^dwJt *iUi JiU- <il 3 ti 

t*i» £ji;l u^ ! «ttkd1 t3j* <ki* a_Lc UU> t WL* j*iH o’’’ ol# 

*i m»j q* ojll L.j t All «U tSjjU ’ tj*J$ (*—*?• O'* 

-i-aii* J cfljU Jjr jt V- 1 - (Hawftian Moon ) ts'jS* j^i 
Jf O^f ( U*O* J* 3 * 3 ’ J - “**’ W* 3 ’ 3-jiJl Ji 3 - 3 *s^’ 

... jfji_«!1 Jiw4’ u*jr ’■> o* o'* o’ lM t3 JJ 

iU ij*. o’ Jf& ijJLM >U1 'SJ-* Jiji U o 3 ^ 

^ o.J^ <i 3 *AwS SjOj ^ jifl» t/-- 3 * V 1 '"” 

. u ijV1 al-it J J*1 -dj^, Wb UjfJj t 

y* «al* oj^ oL * A i^ t o 3 J . j* 3 * 3 ’ r’ J '"* J 

UijUUl 5j-iail : oUUw (£#)!» £j* 0J& u*J® O 1 O^S 1 

yk—-jii 3i.kiL < ( Halslma w*-JUJ’ ) o* 

\ < c*u^jjaij aa> - ji ‘ < Mamie jiitai) 

4iUf o’ *-J^j * ( Kifo oUUSl) jfjl’ Jj°“ '-' j 1 tyo^i c-U’ (* 

<i U5"j < f /ii l.. — fl. Ofr 1 r r - /(* J T U** 

JUbf oL 1 j»Ji <ii*— o* T (*- j /f* i r c ^- 3 ^ 3 

^J-Sfi ^Uf o’ -«> ♦ V/l^ '* u 3 ’^ J®* 1 -* 



f u u* y* * V-vVr *->* 

^cJjtJt ^ U-tfj “AypJt Cr* o'j i u*-^ C^ 

* 4jt»tif oj^i oW -*i^* otjft &* tj-^j 

Y,*TC ) ^*21 iiL-iT ^1 ^juT t^SSj * * * u*J^ aAU^iT >. fa ,.«i^i* j* 

c*ijM ijJb* jj £ U-4?U <j*jV 1 Ailif Ja—iy> Cr* Jit { T (^/ f>- 
A-Lpj £ ClJjUJl <iL_tfj iUL-if qa 

* >t ^ rfi ouP eb J*LJ» u^m 

JLai £—^>t ( J-^! l>t yijV! ^ j*Jl 

w u AlLuJJ? jrtj * { 3U TTA.jAoV ) VC *J* * * Cr* V_r^ 

Jf ^l^lT ^J^ii JJW ClL*>\f *44 yi^jV 

t l^j £ Atlj^ jii*t * *> **Vt *^i*...** ^ -. fifc i.t N jg| c ol*L-*# 

• juaJI J J fa.—ll J <J& Oj fi 1 -*** 'iL« £ *+ + 1*1—> 11 j 

£ u*jW j j*2—* J*3\ ot oj^-y* C tftfiW' cA> 

uilt t% jt V * *Aju J ^t-jii « * Ail Cjj^AjWj) 4 • * W^Wj JU^j V AjETj 

tJU! o* (Jtj^ jjJUJt ASISU 0-* *i*»! ^Sj AkSJ A, ■ » j1 ^Ji\ <1*^ 

jfji ( £ ( t-Jji? (jiLsJ^ *-i*> J ) tS^t J-4* 

^ Ujp tv .*1^11 (■ >*j i ijj 

obi^ ^ #)jiu ^» * m * i H A*jiU* £ dli 1 l^JU^JI 

O* £ ^jVi pjj JjW <*i J-**i ^4*5 iy4~-*j £ 

<■!■■<£ l^J^S ^**1*1 A J l V|" i^i?J^aXJ £ aJLs^JI Wit 
^ Jf* W*3 W^ A* j/*** ^ W pwJ 1 £ -i £ W*^t 

^ j i m * T IiIa J 4 }1 3*jjl> ^ ilU^j 

£ 1 <*1 j4-iU &t J*3 Ai—# l*»ji*t 

t^l tJ-to Ai»4^ IJ < J**J At! 

A^tf £ W?'j^a5 Jjp- LJUs* U!j»- ^..ir.ir^ £ U^l 

W^S3 jUi’Vt vJVt L*J A-i*^ *« , l (Js^j i—f jS3S 

'A*—f! W—i u*£m I Vj ! l«-iu o ii.-j? oij L|JV £ W& ^*J j 

*i|. ^ . i Ujt c (Jj-—Uf £ * 4 * ^4.» .",U 

4 a**i ^j 0 j> iUi L4^U JU ^St pi o* - 5 


j £ * Ji —#1 JIlj— Jji-Aiiot J*it 0* <JI £ U 3 JU- j i 


JU^iUT OJb- lil U1 

w J* Ujbj I 3***S! ljjlJS aju 


JUCWU-3M iUU Ji^n ^ ^T 

<iU £ UtLaJI 


* * 



» * JjlLnJ i yijKl <Ut|jj»i yll 

y i.4i '■!! », ,ut i Vi* A l wt i C * L*^ *ja* jjj ^& ,K t {Z—rn t !j 6 *1 1 

* iA ^ 

-AUV1 oOuM aUJj i U1S 1 i obun JbsIjS _. \ 

. 3l™i jb c«Jl^ SJLl j S^iS 1^3 /sj t t 5 -U 4 »^ 

^1 . . . « *^ti «-J c-JtJjjjl J\ iLJ c ^iWl U1 

- <Jfcf 5 ^1 fcj&tf ^ c - tUs ^ 1 a*i/ O&J ■ li 

■ .. W a U ^ J5" 0j£ul < Ui *-»•!—*?J < [3®jW i>* *>- i ^ 1J—* 

1 j*a 11 j ... i££UJl 

f Jr* jVl CUUauAv* <Ju (_j~£a (_,!* i _fH JauatU <UlaJU tj^ ■— 'f 

j^jUUj { A-JwuJ’l J5 AijL» SjMj L 41 ■■ 1 >.. ^T 

,c £±j tjJUl i jH\ 5 jJJ U*-AJ t Ji^ v'-T - 1 ^ 3 ? 

. OjiJU 4 j*Zi\ ikf JUauUI ■,....,» <J1>1 J JiAAj 

uJUJi jijjj o* J*^ o* <■ '—^ 03 * 3 " - r 
J«a11i jj«,i-*.:J1 1 Jj> Jjt jj ... j*aJ 1 <b5' JUamJI J*| tS3l*!1 .-U, oiw *. ^ r 
J-Xbi'fi ±*M oua ... jL«i33U J_*i 3 / *MjIS oUw*U ctj&i 

.-•.JUL^l £* t <JJ jU (J1ja«M j 1 CfrP**^ OK J:u i «*** 

. JUriW 1JL<J >.T XSU J m~*i\ 1JU. 





* p'i j p* . ^ 

* <WjUa? 3ft 

t W** 1 ^j£j *L^.* *."> cuodbl 

* J^usi J\ \\\\/\\/\\ a u jWji^ * rnyy/tt J n jM 

o* aj uur l* c*ii i ^ u»< 4 >^* jr 

i A. a 4.ln|i &J4&-V C—JUj C jj-aH JULJijJij t l > 

0^1.,' J^fl \a\& * * * SjjiJlj QA OU^JS. 

*JjV1 oL-b-Al' ol JM oljj^ ^ Jtj* -L* ) JLUj OjJJ 

* wJp*l fl Jt nil ^)1 J-W ^ ^ ^J ^ Ot ■ *■& jyifl CpJj^I 

wij iiUj ftjjsn—^ t iyYi ^ <JuW (jiiM 4iij 

wiilij <*SJt £lj * 4 * *Uil tft ^ b*Uj JW- OljjU} 

*{^*3^ J J .^^ j t Um+ S JF £ LU; li 

■* 4-L**i ^^*X" £ & * * jj y* ^ * oejh cj^ a^ " 1 ** * ^ 

£ ^ j£j tlr* Aj O Ll - ^g i \ £jt 

&& i".^4.^T ^1 Breccias U-ii^J! ^ oLuj jfi? L-*JUir 

j^T ^ Ol*iih*P* ^U4 fill J ^ I <>l t J^fil I 

* * * A*yjJ <*JUJb* bUau£ *U*i££«jt <jj-Wj bUk*£ Ub jj Jb 

£»jf&b AJl ££-J 4 ^jaJlM C*U<h0 ^Ip^.Ij j * a^jUl *jii^ LgJJ* 

Plagiodase ( Pyroxene S ot-^JUrP' o' 

- ( olivine ) oc^j^j { Elmenite } <i~4Vlj. 

ijuo^ J-U* i-JU. _ { oristobalito } ^jjiUi c-^ui 
® { Pyrox( tib n^Gliltc ) 

Chromutmtitardam If i ,JlLjrj s ,* i jS31j{( Eerro-Beudobrookite 

m» WImaII *** jaa!1 JJAmA ^UmI^ Lu flJ f quJj 

fj^ai>X — . H j «. ( Titanuim ) fjJU-dl y^J 1 o' ^^ ^ —— * l~ 4 > 
Hafnium) rj iJWb <■ ( Zirconium ) o/j^j « ( So&ndium 
Sodium ) fji^j—Ji ^ JJ i ySjj i ( Yttrium > f-yjrt 1> 

^rt<*y l <>) yi t tj j-* 






^5 <Uy j jr* 4 i$’ i i Ji *‘ ~ t $jr**~ ^jr* 
^ \ ‘^ >- J 



l 11 o* ti t_rl 

J 1_ J o^lVi &, h _UJ1 OljjO 

uAjW cJjb 



<i lyy^T 3 ' ^jl»' ^ J ^Uai 

j^iTJU.A.—oJi t!u> i <i_-i j* 3 ^ \S J ^**-* 9 

lUtzlj. objUi j‘ 


f* ‘ < Potasium j jt. j *»jSj 

Chlorine ) 4 ( Cesium j £ { Rubidium 

* ( Tnatlium ) 

4i» cJjSS i oLujJ <~*Lu_iVl S-Jj-iJl cuflj 

t**3 ) l X jUjj 1 y *l*\* 4 ' 0 j4j 1 Oj^* *-*Jl XjY — ?«>V 
(./l tjowjti CfTJ. *4* o^ ( l W* fb» Cij*Zj ^iJI 

4 j* y Jf (j,U Cm* j* JJ»»—• (j4* i Cil ( &<pA* y 

•—-■ {j( 1 ’^ 4 1m ^ji5* CjIjjJI Cul J«u^ 

'■^'"i “Vj" 3 " OA»-tjr jJ *)1 oLt Vj . o— < { ojJ* ) oj-i* 

* • ♦ i f*— * ^1 1 jpi^ o^UV ^ <i *1 V 

» L4L{* j-Imm jIj VI a 4* |^1 CC-41 a 4* /4* 1 y 

y jC-jij 4»y5 y Oj&i 1 j*43' c^-* oiJ# j *U- 

! V*y Ol«J o- L^gj L4 It JJi 4—.^* *14.1 

£,U £ 1-A»- A A4 *J*m* VI £1 yJl 1JL* Jjcif V CJif 1—l y 

j- m*U £«4sl— i ajJ y- jjLi y <»1 q_} 4 Sj^jsJ) <3jt* CAv«t >4.- * **yV5 

V gh-Jl 14—a 0 \ VI t **—*1 Jgtfcj <jau i*jw 

44-* j=< o* o^H o s — oi>-^4h '- i sJ ii -' 

jV i y-a-JUl 44* c—4: L.JC* **s~i j Jri «S84f .. . l*i*~»t Oliiul 
,». S£ i. .« I ...n w ..JLii <** Cil *y y~ *jlj o' 4 ^ »* V 4lC-»t oIa4*J1 
^ jSj jU j-4Ul ^ <LU Cit-oj* o**i *3*^ J*i> 

jUw e jjai £k- J ^VIjUI ot J» JlVJUl 14* * MjJU 

., . uur 4*^4'^ jjjA jUt U4 i lyV! J- ^U* 4lflj ,. * 

i ^jjv *4* j c-i> ceTU CJU y •** 

iji y ctu-ji j jj-fli ^LsJ 1 J ' 1 ^ JH 

jiwJl j Oiyy U* A-*ih os y% s C 5 ^ 

i,o. jj-l-b coJ ^ JSi \i\ J^i ^ UUj 1 ■3‘ ~ ~“ * 

i J3W- ^ 1 ^ » u J' 

yjj 14* ,jl JU . MyJ' 'Jr^' J* >*- ti! *wfr J 1 

j^ai o' 4 u 4 ^ ^ uw s ii ' i ^ J, oU ^ ^- 11 ' 

*JU* 5JO- (J*i u 1 J^S ^4M ^jUih **)& S^bji 

OtAy <0* U-* '4-1* j iljU41 f'jCoU 141 _J i uAa*>«H 

J 4 *j UjVj f Wly Jl" l**)tf . . Ci»! 4jL41 ccif Wji « »j>—l 
oUj! 4.J.V U*J t 541 4 ijjai ^yV5 *4* dU-» 4,0^41; 
^ £ -u- yu’ J \4S4 ,114SU oA 4*^ t f54*1 '»a» J-* 4 *W* 




jJM gjk~i .> iljUli J»iU U :r - oljUiiS !U*sJ i^l-US j«*JI 

J>-« Ui" 



i ObjkJl y * n raM ^U 1 

W V» * +*jk *,A" A A 1 * O' JA' A * * * ° 4 A 1 0 “* eft ^ *' 

yl t * j t ^ ^ 1 *^* 1 B w ij I ^min ■ *i i ^iiuj ^ ^ * Jit t X fe o luAi^tij A^ur 

J I 4 # A*kiJ ) Cr* J V»A V* 

i j*in ^*^1 m «<iT 

Sj^f »juLjJ t Ajj^i <3 bw a j*j £ j! 1 j ^1 dJ V 

fj j.,^?*n JjJ^^J iii Ojft 0 ^ X*!SU V3-.fr> ^*3 ! 4—Xl** jLiJjI Ja 
4j! jj^ ^ ^LiiJil! £j* j*Jil! g^>i ^ ^Ij 4—.^gl> U l^lUAhutil 

I <^S\jt^ *jl »3 4JLaJ j tJlfc 3 * » * lj 0 .j)U 4 jLJm> 

£ £jib (Johsntus Mevaiius } U*ji JOAJ1 < 3 ^* •*** 

* * * j-^-flii jc"53t lA £ iV Oj*^' i£ 

l fjlit 4 *Xa ^ j£Sl\ i bfrjJU/iu (Ja Ol*J 1JU 

j*ji i/je-^iJ i5* u js? J^* 1 ^ * J u j* , 'j 4 oVijflij t c&w ju>- 
C *Jl*U jj 4^—' <iL*#^LUVp eUi*it *S *.,» *t C ^lUvl 

^ ^joj } Ctfj£*jtft cXL-^j £ ( ^^ilil *i*x> ) 

^ jj—_$*—*,? * t ArM ^ o-* ^-M ) k-*a*if;*'> cJl— 

«*—>*! {•—‘^ j* j ! » \jz* jy YY» . A tjUfj* 

Vj 5 *■*> u ! * < LP Jt *is?') j* • u — ,! 4 ( 

♦ S&S y-ji *iW 

£ *jl—Uf £ jtaa #lwl <Sa>j&h)t ^1* guoJU 

t— 4 ^ jf * LJiui li* Uh^Uj CJtoffl.iiAi i * 

U* * * * &!* Vj-4—^ Ojfi* oi o° eA 11 ^ 

* 1^1 ^—*A jt Oj/*J it 3^nimP tSjf 1 * U . yT kjiSS 

Mare TranquHitatis } *U C *J1 j! ^ : jUJl *Jj* &* 

Mare Imbrium ) ^UbwV £ o-yt J osA^ 

Jj\*Ju j { Mare Serenetattss ) ^1A—«*« ywj c ctA^ J*^ 

J 4 { OcAftnus Prooellaruni ) ^3 £ ^Vi 

Mare ) oU^V ^-^3 ( ( Mare Frigcnb ) ->jJ* : o*i^* 

■J»iu A 13 ' A A 3 ' * c*^^' < HYu ona 

^^ * <iS 1 a l?A^ * 1 — ,*t* ^ 1 —OjUiJt 

tX^A y*-f Uj*J jl ( +** ^tjyJll ^liLw 

'Xa 4 —»U—^t ^ jS r *J t *z A ^sk.*. M * t±L»i V 3 + ^UXI! 

^xiii ^ ut ( Maris } SJ** * A 1 1^*3 c oiM 3 * 

OA ^T -*JtJpf V 1—#jt{ tj(A^ *■* ^L-lb LfT^lljtb 



- We - 




* * ^ „,nA jj *jjjwo11 *>A* \jh,S,7^ O* 




- m - 


n 


1 o- 


6jin irfb objC ji »-u** ^u- 

Jl L ~- ■ - -1 £ £b*^la jJ^-A i 4 - i .e - jjA ^JUt 4aU_JjZ; t ,7 J»t>1 

Mare Undarum ) gVYl ^ jIL<J 4 >J 1 jr ^ ,/Jui *<it-Jl 
Mare Nublum f\$j*r 4 ( Mare Humorum) J\ j**j 

* ( Mare Spumans) ^jlW /wj 

• J * l « ‘ - i jlc. i j’-UjI i—jswl Aiu l jt-a y 3 

‘.»'j-iiiii L4.JI j»- -U>~■ ■ l*» „..* 

u~*^} * *•^4 J&* 0 5 Cff*" tj 4 ^Vj 

t\y~* t t Craters ) c* 3 *'^ ^t* j*Jl j «i » r 

-{ l—(JS" I41 ■ ,W.,*<.f . . . olijwu j jl ej jis-* cJtf »\y~* 4 £—xU 

«u! t wi ujj \ tf iS^S?£?? tJ . 

jwh.i.aii^ tJU . . . ( ) <»ji tj 1\oA ft* *LCjLJ** v.i—iufl 

lC 4 —t fi y* o' : **u ‘ Ujij-*. £*\jl-~ ij*,- % j_jui jIjj 
tJU UjUa ( *itj c otfrj-* ^ 4 «—** LT^i 4 u*^ 

Vj UkA . *LJUil j jl* *tit* jo**j yA jfr ** 3 

, c *n\* t*J! : JK* q** * . • J*-1 er*** £«Hj! * sA “J i J - 

c < ^SU3T ) <to ji Jy>- * <U-oU1 <—AV ^ U C»1j 4 O-Ui- 

™ jp^t jJJU _j . fcy-L a . : .* 4 

HJLrt 4 t>t u»L 0J> T s-*^ * ^ 4 4 ^ 

^ 1 i j*sn \jiir o»s- u >“ Wj ^ 4 e 1 '^ 5 ^ 

o-p- 4 i ... (Xr* ) ti* 4 —Jtkjl t *u^l ur 

oUji-'U *jJfcUalt *i* 4 f 

•c-Uji o* 4 - jUsi i ‘ jr ^ 1 —<i u-*J 4 j* 8 ^^ V*a^1 j 1 

■ot»- a Jj V Uu«~x * • * LfcL—j VI t u*j$ 

.CW ^ t> tr-* Uti 4 ^ U 1* - ^ O 8 

ji-J* u. 4-^ £l~Jl J—i XiJ ( tji- - A* 

#Ur j u„; *i>«« 5.*^-—» 4 4 tffj 1 ^ 

pjfU- 4 ijti j Jfi- ^uA« . ^ jV 

4 15JU J—t Vrt- r- 5 A ^ irj ; 

^iwVi o- w* 0^1 05^ , 

ji-Tj ^ 

■cun (Jt S_; ) jju f-' ^JJ 4 jSJ 1 i> tS 0 *^ £ wrtJWi 

/Jy u* • < JychoSraha ^ ^ 

~i \ JUS JtiS ^UjjVS qI 4 ^J 3 ' ° ^ 






WA - 






uL'.tv dji-dl ji»"j C»Uji £ L»j*lk- (*»t £ < Z z .,a lt> 

( N*i jjjLjJi ^jl~aJ *^~Zj t*AU»>t - ^J1 — (J — 

jirtJl 0 -L-* Ji- Cft i 3 4 J jijUitl bUjj '-il-Utl ^ 

^Jk> iJiji^n S^jsaSI d jW^> < V-fcil DjSja’ 42 t ltJ\j&b 

. jJ*l{ jJjLJ 

a_J t^t iUywJI 4 j4U-V)j JjUjJI USul < g-ty, 

U*i oifj t t jt+f ft* J'jp-) J*» q& UHjM *uy 

< ljj £>1 jjsCJj . . * JjU U-ji C-i»- £ <L)La jUh- bUy 

<^ 1 H < Hadley Rille JW» J>*> Mi-1 ^ J SajLj) ^ 

(/** > } t D< Scott) O j>.. J » < <J O'* j*li 

* 1# —L^*j1 k*« 4.«— jljj ( J* irwm) 

C %JUl;| * U£ tSj^ |J^ ^ (ilUf 

t o!i t jUJl ^JkLoij **xl\ {JjIpIijU ^u+ 

( Sinus Aestuurn ) * *m« H gul> : L-*i* ‘ ^ ® ^^ ^ 1 a£) 

Palus } i-JbjVI * { Locus Sdmniorum ) 2fyy 

y W i »U—«1 j j^o* ■** J* V l— t&j . *« ( Epldemiarum 

l *L*;yj ijUl ^ t oVjl-u jJMj, 

i c t — f ; jlft 11 * l ft ‘ Vj }JLjb 

cJktlJl il * t .,.,- H wlaJi yle UW t<J - i * Jj £ <«ii.»,.ii4 

jfcsfl J U-Jj» uaw AeOUyj^l MTydt oUUiSu^ 

,y ,^-d) &! jji# i t—fbt J4.t.,..,.i £ 

tXu—^ 4*4 ^ijU jt—bJt OL* ^ fl £ Li4t J(— ]T 

„*iSl SU-i £ ( )4>- ibJL*. OU*J ) L4 u! I 41 U,_ T I 4 ) 

u «H t < ) Moscow Sea 5 jtw^» yw Ul_jrt JuaiMI <ja»tu 
( Myth’s Ses) { Marginal Sea) j 3 *Jt ^ju. 

I—**-. £ 06^4*11 OU.J* I —Swl qL« . tJI 

( julos Verne > ^ < < Taiolkovsky) 

Chernyshov) £ < Galois ) { Korclev ) 

< Petro Pavlovsky) ( Kondaratiuk ) 

JM « M-« j-x-ji ol» .,.?n cjubi iiiior 
(,Eastern f ea^) jsMM o*^ ^ Cordillera Mts. 

wt“' J “J—l**i *j«SU- l|!U^ ,jJ) gir £ !L-4j jJ JL#. £ wjJJI 

3k** { D’Alembert N is ) o^tb JU»- 

£ ijj—* t. .. y« u jij—j n^t fU < v j*h* 

W, JA' jyn- ,>jV 1 l|ll.*j» 

. fSM 1 





, . ...kU^U 

, jjyJljj -4* & 

jb^j' jj v 3 i fj* j»s— j < V-'*~*^ a** 4 -" - y i-M 

< *—wuiNj £ jbjJJ 1 oij*uai #* aw 

, *iU 3 j*& (t* tJ ..-. M;«U *%«*,* 

* jm * ^ OUj^ 

t 

V 

objj ol - { mt j-U ) JU Q* Jjl £ ofoft 5 ^ 

i£ olj E itSjV *~»3b- Jtfb <cj5 J ^MjXl V5 ,>» u £ o^jYl J^a- 

^ ijJli. jl £ *iif jj < ^530 ^ 

.£ JSl 4JUiiUi £ J_*1 <il£f ^Vj t *1 ojSs ob •*>%* i J*W 

tfijyi Ui Jj^i } JMU- 5 j 5 j**H uu *M®j ^ ft—* J** *•**■> 

‘U ; ^=~* l^ljiv j» jjJj UJ 1 UUj ! *ljf>- u»j^ ji’H ob 

» <£ub*j L* j* l-L* j 1 Wl-k- 

ijS jJlr Cojr ^jUjU-* 0^j*r t*J> W ^ 4 oW C* 1 ^ f'J 1 
.giT iiii (_,*■ j> i U # l« ? jS"Jj»- o'jj-k U^iti £ ji-3U U.» U Jf i-JJflf- 
Oj!—r UU . i J 1 Cfr 4 —^ •£$S' C£t J- b, jN ■ JbA ‘ h w*® 

3it.., ...U i. t...^i:.: « J J—Siil j5” j* 0& i Ofci-^* —• 

JU> i^U < ji.^1 <U^T Ujb*U^" cuJlf lil L*1 £ U *\^ja 

• ^*Jj«j ul*i g**~du < < 11 ? vJ 3 ^ o® * tj ■ ■ * ' *^ 

c,u £ ^uji" rj »Ji *}ur jll. 1 syu r j>Ji airf ^tr lit 

i cii^. >u» ja^n y^r* y' vy 1 > r. 

t * * * O ^y® ti OKJ^- -** jet 3 ^ ) 

ijg) i LJ Q~oit £ JStll jf j* y* £r* SiST^.T lii £ 13* 

. U i-gglsf c« i5j*!^ Ji 1 sS* 

J» & £ { tSjJLiji 1 r UioJl ) JSf jJ> C)^ « J® 

o - y c ok j-^v 1 <y* e '■* ■^*® j 

.aUjuit £ U 41 - jf Jauw# £ Ux YY-»rr y *r 



\A\ - 


J—** $j* O 1 JjUSI <—iWt J w^ri (ji* ( U2b_> 

jfj- 3U. f\». -a_*j -k-jall J g3> ( fUfcJl ) 

w**3 * U*->^ */-* J^-b Jj-* 1 .. . ,J*-* (jJ# j»-T . . * y^jVl 

Cw iwiUj + + * )Li * Ai U , .^ j j*aJ! jf^* ^ Ujw jfi t ^^UA> 

SI j*^ $j* *** *j* At u*J^ jPj* Vj 3 * fUfciJl JSt jfj* 

iir* -jcy #■ j**Jt 4 j*£Jl <kf jji * j* At is t_r».jYl <isT 3*-.-t 

O* lx* 5 * -*y V j~JUS Vi f cl Jj-« 4 VjS^ JjJ-Ujj t u-bYl <UT 
U#^» Ji b*3 bj> . bjfi o-—* b^L* • J-»j 4 u*jVl ^fcf j( t jY 
—<*btj At j»--ijJt &\ o^" oj*i* Oj^ At ) j —btn <iir j4_j 

{ > — *> • £}* Jibi 4 —iM- jl S - ’J j»j 4 ( ♦ . 1 j«—- 

T (* /f?" YjYY tSjb-j (_jin t^U { La£* M** ©jY*l» J* • .J* * . ) 

I u^j'Vt bur *— 

,> L-*l Sjb-lj t b£li ^Ub ^ d >Ut y 

t y> 4. i,tv^ *U>Ytj ( Uj-£11 ij.lii; <JjJ b*-i d* 

bl.jU^ *-*j—■ 5 —••*—*,} ... 'Ctsf-jl ojVj 4 *-*j—AJt <i 

* <^cJL^j u^UJt AJ«J! j JLatjJlIlf 

: ^ .. fc i i AU j*SH Jt*4_j <L...M:t|t 

^T 4 ^ ju.*it »tjSi^i ^ 

£r* ^jr*Y 4 *b»-j fJ* t i_J ji ci «*. . J* tCaS^ij Y 

jy, > ^ ^r/,^ 

^ ijt-iS' Y _^t bb cl Cjxisn e 3 ^ t-Uj 4 { Mantel ) 
^J 3 tM-i **J 1 J ^ ^ Yt i JsiLit bU 

O^i b 4^*1 t yijYt oLJLU *-* 5 fjj t-jy cl 4 UiS lit b>—«J1 
b„tJY1 U..... I UJ1 JiaJ b .. „ J £t t SjJJliU i bAuJt <->J~jS*. 

b-U* c (>bJt Jl4Jj 4 { cJjUt i Uj^Jt < c«Jt : JU-£I ) 
Oxides otA^^tj o^iYYi jJiki ^ 0 /h *^1 ji jsjuii 
*-*e u1 Cri3* J* < jb-alt t JUfcjjt ^ J**j 3 ( an d sulohites 

< JSJ + ) ^ijYt J^jlt 3» U—*j d { UJi ) 

IX-fc u b —J»bii1 b^ob. LVt cUHT 

* C* <:»■■■■>> i£*i 4 c-ytM 1 

tr~* o* j*- a ' jSa—t b J 4 t j*j { t «£Ujl) uut_, oij 

C^-i bok^, d f U ( JjM ) iy J Jlk! 4 c*_»Y> 



1 AV-. 


)' jjJajV <U £ 

i h <1 <it ( jT nio t i J { ^St 

i^js* VI JLJU^ t ^*ijVt j * j» 1 I mteAjf ^»~i£ ^1, 

^jpu julf ^JUit U)i £ o lijiu ^ jl <lj^ <L»U^V! 

•W^LdhjJt AS ^Jut \>1 j t 4<*j*Au 1.1*1^ <FjJi 1 £ 4*i 

x V^-tVl SUiUrt Ju*S \ JjUi 1 AWf ^ < JUrf-^ 4-i U Jt\ grj* 

CAa\j^ £S *.jJ& *Sji t#i»Uu u*Jf\ jjJ® U\_j»- ji-S" "U ijjj (il (^**-{ 

. JUm 

: jJ—aJ^ *i £1 

43 U A jY* v* 5 ?" c^i i j*aHj U" (_r^ CS2 UJ 

4 %«u t 4i s-jju j* <-jyj‘ o*j^ ^juj k* ai 

t»n|ih.. j 1*5 < 14* <s*k*j jjU t£>UaJf yiJVl ()t C tjJ^-J £/* 

i 1 . . . * ^4ji 3 1 l ■ » 4i | | 4 i^yL >11 

syj * 3 (wJLuaH _j*Jii] ^3ou>i ^^le- t*JL» cSjJ __.-a^T jY\ £j 1 i*jv>* j 

4 c jjn, ) c&-j*J3 ce» otfiSia-i ^ &JM Vu*^ 

ifc*lW^ cffis ( t ■■>■■# 4* * jjf £j^jJ 4*1— filA L < >■ ^ 
jj*f \3 X* i „ , I jjrfjVJ -Ujp-- Jttiwj 0Jt Sjjifc jtfl 

+ 4 * £UrfPj 1 *v^j> tzu If IJUj { 4ihf jJk-jaui iJL^I (jijVI 

^>wOm oULt Jl4U <J 1 £ ULJto U»*j OJU yl> itCaSa^i 

jjjf3 £ i±+J£f jfJj^ Cfr - ,*^ c #^ 1 

JJ>^i i £" 

„r^ 4 ju3^ 6 )tf^ dUU* f ji tV 

— j* l z 1 ^ *Xlf 4 ? p^j—> L ^ j I ULuttJ^ 4iJ 

* 4fti— l -1 ^ jLi4 \ t YV ^ 3^3 Ijjl »^i 1 r> 

^a« ) l SjSb | ^ VLB jJBl v‘U Jujr 

^JloJi ^ 4lwW^ jitSr, i ^jV 1 _ 

itf «JoJt fJU i ^jUrfl gjj\ 4 ! ^ 4.J 

* ju* jrl*Ji jl ^yjJaull JLLft gklir it *j5* cjt-^v 

,^jji> j4aI] OUjj aUl^V^ 4 |frjiUiiJ 1^3 

h 4**j w^L jjjJJI 4 ^ ju 

i i5 4 J 3 Oj^i 0 ^ V^ l j*+£ c **^ 1 

jJ 4 ^JU 1 Jt lii 1 t ^ ntW |4 11 i ^jl itnna) 1 U nJfc 



- ur - 


j — ^j wIm L* All t Jjitll '-k> jf-U I *c*"i ^ 

1 • j ----—« l-i*> jji* jA% L_wl Ajk yijY! <X» jJu jU i UjAj 

,{JS \ • •' glifjl tSl+i **1 

f *Jk ^jk -Ui 1 .A* (J* J* * t#«—. k j* U*j 

iJLt jIxJuj jjiliiJV! <j “-k-T 

jjL* ^ ,v i*42i? u^' oi J«»j < «a- i.. * jr su~ij 

jjS IjLm AjmuUT 31 1 lk)1 W~" *M* , *iJ 1 J*aW 1 4~.«..»^£j ( u«Uajyt 

; i <UU31 4ijjj &*J «Jjl*i (_jJL_i!Ij_j t 6 jIj—« (jj!» t yijVI 

jf ^Jt ,. * Jj»- 0 >Uj j a*j-« j *J*> U—* j^k wJjij 

£*j*j L_*5" Aj W-M [Jj t (jjijVI Aijjk—J j^3JV £-a 

4j*jt 1 oljji A*j-4 Jt Oli* -Wj m. 

i UX U-iLs-J A<s^'j* ., j-i" 

^1 yijVI Jjs^ A7 jjJ * A»-j4j JijSfck jUi j*i31 -U~j 

^ J i nt i m*ni l xO jjl n lj i t lit !A«JlaJ1 J J j ■ |^|J 

(ijuSUI* t/ aju A^^Jj < OiJ». y u^J^I Cr* W 

wj^li ^ £)1,$ i k k Ji ^ji^l\ £f* j*aH ^l* 

kl*J ^ijVI Ajyb A»k- *bU» 4a»XJ} j l a-JO j 3* "" ■ *! ii.UJl y 

-*j*\j»n •-*>_» u js Uj«st ^ji jj-—i Ji_j i <~s j£is ot—!u>- ( _j-t>-ij' 



i tjl—Ui! t J—*1M till* ... a ^* .....u i Jui*. J 

^ iSj**** ?ST Cl* y 6 *js ii c -—s 1 cr^ JU«Jl <i-a 
Cr - *M* • * * cr*-* 15 * S J*giY i A*i 

cJ*#* Oft*\rtJ i i O^M t (JLj>- 

f >i~*> jtLijJI ^ cuU»» i JjiJij jitaJb 

C-*bL—^jT 4jKjf OMjt-jJ i J-* \ ■ AiJ?j La J 

^ t u^-*^ g-* J-hi ^* * * - 

wW->] ijA 4^3 j (J i CjL-JtJttt t v .« ; >.*J 1 

l#> <>jaJj U oUl^Ij ^Ud^! q* jmII IJl+J + * * jji 

• L+Ia jTJLy 

tx_jt jli ( Uj* YYjTT 4 * 5 j* Jj^ tUJU <*JY - \ 

Jfj * j>-7l *. Arffcd 1 ^JTjlj^ £jlj * j4-^ ljUaj jj tjLfi *Ljl* 
•ifljS—*1 tJU ^J3*> A*fi { fj *jVI ) ££&^w*f cMbj U.jl* 
J^yunj ^jYI Jj»- *-*Jj ^<it Cdr^ j * ***—^ Jr J~-* ^ *j* 

J ^ # ibjr ( /J*- ) 4*t—41 J iU TYAV 

j 5L* T)V j i*j ¥(Y* 

*J(^ Wa*amT *Uj J «*»Jt ^#jll ^JhiuM ^ *JJii 

! c*U j o^ij vJU, Uib Li^b *1 u^ } Jj*" ^ *^3 jW 1 

^jucj * <cu^ * u ij^ >3 | a* 5U5 >B1 >3 Ojjj ^ r 

t J*ill jV* 4 ^ 3 ^—*i jW 0 ^ Jj** Wl i *~jVY 

t ^ii! jio ji3 Tj^Y jki yVj uL^Jt 

* V tn* J'jr* <*> 

C>JH±* *n * ^ 3 '—(•^ Cr* XT - 3 *^' J-^3 

u^^V! vw ~ <5>L—^ <i\ (JjSil ij^ 

ll>*j) S j^ y> * (J *jf ^ t * 1 *ft j* ■ »« f 4^ft {)! 

aJa 3 i -ufjJS *:. :fi *JU di j+J 1JU L>U^ j; 

^ i f Yt> a^bJ\ OK V^ 

SJrf “xy J^UJj + ( t ii W^b &Js^* 

4-Uj Ai ft jit <J\ SjL-3Y1 ^ jIj—S+j etJij ( J{ 1JT ) .jijVV 



/■ J -._, , VL**} tjjul jf r \A- 

* &J* J-** 1 t J *1 l>* V jl y-jVI *J gk** <*. 1^4 

a*-'— i j* *s*^¥i olVjft k.U» JLJbt <»jj! ^l_,_ 

i ^s-» TYAjAoV Mil —h m».j! J yi^VI ^ u**i j*j I Lj S? C£ ^ 

. iu n wvr *. ^ -u* v *** *m^>. jC. Va 

( I**** fjn. ^ u—Jjlj (>jV1 CQi Miljjj j ^ 

Ctt £*-> ^ *Vj 4 {.t-*-AJ1 <*>1j|> U-u- Ijjj #1^; 

*~*?tj* J < r'^ Mi-aJ VI <1-* tfjjur V ( _ r *i <j* Jt 

J»in -U~J gjj-ulb Jbji ... ViU *ijj ^ „J»- VI J 

f^* 11 '"' o' ^ fir* j 5 ^ tf***-* V JiUJI U-L—■ c*! oJy*_j * 

<Si‘ ■■■■■* o* ^Vj- 5 til js*j\ IJUj i j*jQ\* 

JjiMj t <V j*XJl <*-L— o- / o\ Jbjj mi* t— *jr U- I ^AjVt 

. ViU L. j* c*#-*j}1 ^l—« 

Ui -*i u < u—iil ^ UJ! ^ jfru, j*Jijl py jt _ y 

Jit** j*iUJ y—iJl *j-i O-* t* JjL_-J Uj < U- Jit Afj J.. 

* } tijJ MJ*UM ^1 < Mfj*. I J»£i IUU \ a 

s >*n ^ -**n otfj >ai ^ -uu, t Cm ys 

JMi. ^ (jijVl 4^S^ I <J» l. < .$^».:. 4 j j- t *n tjY V' 

u tj ous.yt < u s^i jit cestui uju,... £ uh^ -ljlToC^i 
, * ; 1 -e * -M?J ! O' *j^i 0^ < E jiiJU ilkL, ( ... Jji}\ otju J 
*?~i u ■#*■» e 4 **— 11 tf* >ui eui JUt> 

Jwi-n — k l! y* <-£« u J (^! _ ( Albedo ) jJUJVu, 

wijS 31 o^a-J! o>-* o1 4.4 jjyjY Ujl__ _ / jl 

V ’^ i -** ' Jju’„ 

0 : ‘ h -^ s W=iiii 3U4ar Vr—f * W- ^ 0 F 

.^Us—* < JjUu jl 5 iU*Jj} -UUVi olj Vj-J'tjSCM Ot^jLJI 

i J*in tfU ^3 uu , u*^ # CPU- M-U rfjkr ulli 

< U*ji 1 Cr* * Jj; Uai- jJU\ o- S*^ gU-t ^ijVI t <iji 

* /t. tfjL-i MJfj ’ (>t yijVI jJUJI D t 

j^U oji «iU M-Uj < ^ib- jUll i-jiU JjUt _ x 

jjt- ,-}\f liU I yijVl (jU <ijj ^ <i ji J 

IAJ 01 , .k-i J^r. ^ ajj, V J^n Ju ( itj JA. 

t^/’ S ^ ^ 0t C* kz ~i * U—wt MJjtJli* 

,Jij * ^ ^ u W Ju4» Sj>UI w . 44 Vj^' 



*L** jtU „ ■ i sfcjj £ Cj^ ^srf* 

^J a- . ^ { i.ft,.a^ J' ' f ojj" £oj=i .* EJ^' ar* J1 5 4 J ^*“^ 

'ojta* jt~> *2»u>- o' ^ *» * wjrt jiri jii—n ^ 

.0^-"j J *-* r**^ * u*jVl f* J *_C-~ J iO° *-4^ t* 

! <£li££>4 ^ t OjjH jli-JUJ 

•A—2.J . . i Ait j jAjil lij* OJjc—1 (*4*^-5 {>^ *? *** 4 **;— 

A.W1 »tJUrjb tfAJij £ IJUjs pvjj obj j (H—"1 j'.}.jJ' 

jUiJ^ iULU 3y ^ 1*j t ^LSJ 

.1 Al _jc»- j^jb* J»l4i»*V! &** j 3 ^ 4 * ***^ 

■A-iiBJji liifcjj £ <UOA J*j—Mj o' 4?Ujj»- i j **'_>$ »AdtU»l—1 1-Kfcj 
t- -J li i U£a Aitf j j&- 1 jlj I L .* * *—* j*iil V 'J—<3 * * * 'Ajju 

-c~*Jbu1 o' 4 “LjbjJi *'>♦" f' - '.i. ■*'•* ' o®jV' H * ^" * 1 **—»*»«? 

>t) ii< tzJU' o'.* * * * AX-iiUj- —! '-*— R • *Jj>- t r aM,l -‘*" 

Jj=- tpju o- W»* jW tf-u-s-' *—-UJ' objC-aui 

Ujt. j ... ^ijVI tJiU 4J tif Ojei -^o 7 V 4 j**° 

^IjuJU JjSil J_kiV. ^ O^ '-UJj * p**J' *3**- j Oj&_ -s'* 10*»- vU^ 
iUiil ,j <*Jjjb** «—»iiiJI tJ—A fVAjJVj . <3j>- tSjbill ui^Uil 

it*'*- A«-i1j £ i*JjS31 Aa«£Vi ij—aill Oy Ob*-_^\ fjt> l . rtJ ,«V 

Ajie-j * . . —*sll oLj-.»Jl oUU-Mj ( ) tr^*' 

'■t.j 1 ,.,» Ct* 'j^Jjt o' (* 4; -' >1 j 1 '* ■ *" 0j' a i'4J'i 

•£ oUk^ij JL»J1 ^iJO o* ' ' '" : ' ^ » 7 *“*iL»3' * OiUV«-iVl 

u**'®*’ 0£t JbwP Li*' 4 . ; ..i.... , |j t ♦ • ■*' j " o*j 7 

(lerminat r> ^*-W> m * < Jslrtj jM' 

-(j J 1 ^ 5 -*U o^i o' Vi cf*i V <3! *U** i-Uj £ j*4JL 

. iy., fU JU» (ilii oje^' <-* Oj^ 7 b 1 

^ V A*' £ U^jVi 'L-if-ji O® t -*JJ*^' 0 

jII :* cJU* o'j • • • ji*a)i C-»i vi ’A* Oj 1 * u"*^. ^3 *“* ®'X* 

jUiJt ^ oj-juu a mt. o- ) V-M *«** ^ oVU 

•C-ow U “A* Os* b* u» ( W* *' 0 *^ ^ £&» (jio^ 1 

J 0«" 'Jbk Jij . { u*—- -Vr ^UL-t'J ji-*M 

• UJ IjU iil . »J M . * o* 0Ls*-Vi v* 1 *' j “4Ji V -b'j < *t • * U 4 ^ 
o* JU-a 1 ? o^ 11 ' c# 1 ® ^ 4 'jk^ ^ il1 ' '- 1 * 

J_cl* U (j-Ju j>» LJ^o'js- o - Abuaj U o' ur**>. 6 '—^ u 4 ^' J *' 



UV - 


£jt V! + *# jJ# jV! 

i,-M*i 1 J^- «U-jj ^ 

ot o* t-i* -l' <y I—fcjl ! <B /ajiijj I 4 JI Uf 

jJ^U *Jiu* j 4 * *^^3 * ^-jJ <iiJl ^-4 J 33 - 

II 1 i ^ i Jf t Qi# ^£*iit ^JLiS OiUH <iji ^J«o Uf £ 

u*j»l\ *J^O^* 4 ^ * + + **iu tfiilMj 

*ut *Ui u^ *?*jJ o* {S^ ) ^ *Tit (Ji £**y •** * 

ojUdi au '-i* * >-*11 *^j ij *rtr LfJ* * 0 ^ 

^ ^ °o* * J—»i J—*j j 6 t G * 4g Jft^ ^Lt ( 5^1 j*nJ 1 

'_VA ! 0^4 l k^ m £pj J* *j!j^Jl {£"*** 4 ft* * l t jj*+ ■ fl 

jiwj cj u ..., tn j^i La*jj^r *ji *ty-^y m. , „ ,i ?j b y* 

J!S(fe } J^JUI jtL> <j Uj^— pJ! * wy^dl 

3 **tt jr * 17 ^ *iUJ5" ja VS fb U 3 ** * ( oUyj 

jiUfl t±*J>» - 1*3 i < ;W . K j*j L«jJjp ui £yi L *|1 

*i*1 0 * ^ ^*iJ1 ^Sljll J^I Sjljs- S>j^ cJu^y u^JJ! a>-I 

&>***> i>1 c^*i ^ ^ tJjb J * ^j 11 cr - 5 JrTJ •>* d^ <-* MA* — ^1 
* 0^3 t <B* J £*r U-U* Lij^^J* cu5j ^jVS 

oujun ^ jiks Vj UiU^ ^joj ^^.u, ,.n 

*j^jM ^jb cJtr 141 yi *juw y ubj i ius vs ull^i 

'-uisu ou ur cJir UI 3 i jbJL—& pJa^ yi ; +i*i j y l*j! 3 i 

tt ^1j ^y ji-« Jfck-* (>1 (^1^ Cfrs^^ u^*i 4JL-* 4 jj1 J>. 

* Ob ^>3^V1 J *4 a O! 4_*S b>^ j5j 

4 j,«jU 3 Jit obfrj* SjS i 4ilkll JLj jJ j**jJL 14 > JjJu * *\ 

ot 4 pUJ* i ^ Ji**w» ^1 

^ (^y ^4Jbl y(fl uLp!1 !/^v 5 a 

o£^ <n t Uut ytuioj >- 014 - JjS/j . Ur/y t> u j! 

Jlj_> cJ_**^J < tflf L*^*^ 'SHJiJ*/* 3. hn* * ^[**1! ^iJlawJU-1) 

* * * #l«4iM Ol-S'jl ijLi*^ oitWI ••Xetj Mjt i Ijjliaj ^«Jij! 1jj!j j^jJLI) 

1 TjC q* *3? V oiU^l u- cujiu. iiil 

5UjliU r 1o*JI ^ M-ii 1JU . ^iUV! ^ 1 JjW ^» 3 

* VW! 

* t/1 5*Ufc j Jlj? V j jiJI j*iU^ jaI_jU ^ _ y 

< JiJ ! ) ^JH C&&1 \WX/\»/r\ fx U 



j*>t U-LLc U-*jU-L_«u ^ 

*ijf**H Cfi?"lj?ll x ~ i '* 3 * ^>A»-i u*3 ^jji-jU-—<jl 3*y o* Ui»U* 
o* jr*b oj£ U—* j-*^l j Uii Uij . j*iH *>■ j 

i JM J^kil ^— *JLn u+ji «iW OJU Uju» ^Sj l wjC-JsJl v 1 — 1 
Ol y ~A XA Ji-W. — lVl ol (jl* JrLj^iiUl iLujI UjllUl j ^|lf < (^^1 

ur^b ij**4 u*jj <aJj *« ji> tjiw-v v^ls ! vj£-~m 
^ ji’i'i* > *X1» Iji* ^;.5 " Y « *3 j3*j ! J~> jiUf Yj® ^ ^ji3 4*1( 

jg+mis W cr***j 4 <-i-»U i 1-4 Jl_y Vj *. * t 3-»j<iJI 

1 f jsfl cr»" 

4-J^JLft <5* j>> -L.^ 5w( (J UjJ—(jj>- ^jVI ^V *- A 

i ^^*!5 j q* »■«*> Lii j*jd1 ^jt§ c <frLuJV 

I^aIwo m i *> Jj tJj 5 *' jp" 

j*?il j! lt-*** 1 *-^» Ua&jf.j ( £->V~»t gjjjl J, 

^ J aJUJI 34m J ,>jVI uJU* 4 *1—- JLulill J*. 4 »t-• ti 

$1 , jJLiA jj-Utf 1 Jj*" •J4' > c*^5 l*il <^1 ( £-*jU 

i Ui ajuj.i *un j Ji ULJt iun j j*iti 3i«; 4^ 

j^if *4j-^— oV ! * UL_l t I .^JUl tf j! V 1—<*JiM tfOJl c^> 
»ooj ^ jju' jijW Ujjkrii jj £a*j7—** jjj* * * * **?*■> ** 

*. jlls^« f l;....oH li 3iti; -Sjut (jlf x~* *?t J aU— il j 

<_j . . < jc*H ^J 0^4 i 4- ^* U^“ ■ 0^^ U«UJ 

^aj ^^aJJ i _ f ii t *jl—Jl 3-~—aib A*laa»< j *!ji bJ} dl)4> 

J» >-7i ‘+*3 c# 4 ^t-U ^ 

^o_5 j* tJl* j ... * jib !>j-i <i-» ofji (3r^~***i. 

4^-j ^ tjJL. Vjr o' tuSw UU. <^1 I JUIV 

tfj5 b* 4 Oji^t* 4 

U;*»-lj <If (j^UII **4TJ 0^1 ^ 

iSj 0 -^ \ 3l#a-ij- j Cr -*J 4b UTj < (Full Moon) cr-“.> 

L^fvj Ai*n UJ1 4^-i jL-*JVI J M t^y **?J 

- JU1 #Ua>-S a.—-« j j <J cr-“w 4 a —" ■ * * Ji o' Ua** 

* !j* JV1 { >■ 

v u*1 j iijj <J1 jJaJ! < ( Crwent ) oj* 

J yu 1JUJ t J*S*11 <Jbj. &Jj 0^»^l J ^*1 J ? J o-*-^^ VJJ* 
at 4 ,^’1 SjA 4*3! Lr &* ft t uiji 1 CH* M ir*# 

au^-Ija jgil\ wJL-VJ Uijj <i# v:■»-* ! 4* V-J^ V_—K«V 
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iZ)j\-*+ (^1 i ^3 t 

. wu. » t^hir;y 

.jt a^ji jJiH V 1 ^ i>4 >•» - \ 

JUi CU*jll £-* *jZii t LjiT j! L 4 I* LJt»* yk* J <1^*11 C.v L « 

•*J tyS^J-V J^LUlV! iJ <i»tj UlU) • jif) £jj£f -Aj 2 t 4»lul Ojfi 

■iJ>& ^..JU . I £& ^ Llli otTj .. * cJtf Uf 3L^A« 
t ,aais JU* <»y\ Wij* Lf ^ 1 < L.im*r Eclipse) _,an a^ 

<irf- t j**Ii |_^# y*jV Jt v*?* " * i U*l IjijJj 

*_j*df> <£>JL»a7 V « yijVI »j U :., ^ i yl* If* fjioi^U 1 JL,;,**.!* ^jaU! 

-a e& c^ji) <jy f tjoj >ai i*ju» vi a^aj? 

£ » -Jtjfc j lj 3 ^ l^A )(3l * ll * 1 .^ Off y ^J3 C ^|U j 

<0 jjaa) sxj* o t ^ v . jO; jr ^ ? j • ^itn jjSa* v ul-j» 

^•UiiJL Uj—>»3! »jM U» jjSliJ Jj , jjfiUf -kjjj <JV Aij*L». j 

l a UJ! _ jC * . UUJ yijyi ^!-t» ^ji—• 1*5j*5il jl-L* !i| 

'J—*1 ! UlU-ji CU—» a!j*JU yi^V! jlJU y» iUii a jkii <0*1 i U t fi\ 
4j* U»j i u°Ji 1 Jb i3U*i J*«iT yJ! U!j £ yief ^Jl 1*1 £ *jL»* ^,15" 

J V>“» J f <>•' '-A* jt* ^ j**N W*j j*i JUj> *>!J J>*- l y V! 

)•** ^aJ! ^-*» ^|1 fjjili y* . JfcJS UL» 

jsiitf ->)■»-iiii . y»jai a j~aJi ^jii £ <i* * 3 ** V! <a ^aui y u 
•uni jo^ y a^aui JU»; o* C M" ji cJif Vjt ) ; Iju- 

,y »»un g* ji oj&" t Uii» _jjuj i 1 *a 

-u* C*JJ Uj^ - ^J»ji yijVI JiUI ^U-JI oliukj! J »\) U 
j*W' o’ )a -w* t^aa jt 

otr !ji t*! f aj-aji *uii \j+^ *1 j iJUj c ^ 

C*j^* Cr* iM c cr* c '-1* y* J5f y^iil j-UJ! 

Ujj— Jt <5Ux»-1 JUlf-lJ! (J! U t-jj i! jl U'Ij «1 ji ,^| 

! AJ J , r w 

y»U oi* £ C.jtt 4JJ.J* U_*Jij yfljV! jfcSjl 0 ^ l—l „ ) , 

^ Jjjj JSiJI U 1 U 1 < <Ja J Uflj £ jJiM 

^£rt jail jiiyj yij-yi joj a^j i j^tuyi yi^yi ^ ^j <ju 

1 * 3 ;- ua * 2 U S -- u/ij £ yijV 0 isua >in ^ u* u. 

u—aii i*oi* < b^j^i* u,-i 1J_» yj 

4 tSji^l aiUJI ill*, yjt. U;*..a ! J*4_ t I yijV! 

V»ji jaa £ AjL*l\ i^iS ^ oUj^ jiUuii 



1 JL> Jl xV, ! ^ U^U- ,/U« 

. .. dj-JI «SUW. *A—> ~J*-j f j^J tfr *3 ‘ »U-Ji J j«M1 

jiL.*. v .** c^u- *jh** i£“j^ t 1 *-’*’ 1 u 1 * oj£~n t* 

, U 4 i-aJ JLiJl < . -• »»» - '-**>* .#*'— 4 

,j1 jSU Jf ' 4 ^jj 51 o* '" 4 * ^>1 «it-i Vj 

c'Jua^ — li Jj» fc-. r ...H ^JL#! Jfcill 1-ii Wjlj < Ojlj" '-*4! ♦ . . <i»—._ 

A. -Ail\ v*V w-^ £-** • • * f U -*-i t 1 *- 11 

•JUbl_JtU» Ijfc-bJljJ j—*iiSj (j-jW Ctti ^*^3 fr*&- ' X) 

,, . j»Ji# il»j^ v3 ^ 

♦ *x>4j VI (.j* lij* o“* *J«ii 

1 jLailj UIIJlt nh. 


Jw* ^-J 5 *" j* 31 ' — 

iU, (Voj. . * JT^ jW' •Jj** — 
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Asteroids, Planetoids or minor Planets 

olXj31 ji oUaU) 

Asteroids or planetoids 

VaW* i (jjj JV1 <«L^Mi JL>*1 jJU Ux^ 

i j jn^s t jj ji 3 jc~>\ U4- t su^ji *J—* j u jr » - *u^Vi 

jlyJUll t^l Qjt jjl ., ,jsli flE wl ■■■■»> J jij „,.E»T* J 

twit m A* ^ . n ii n , l 1 t I Vt 

ob t J->V» J 1 J Jj-It J! jUai'jA U* 1 Jui Jl J J *1 

jU-JJl I C& ^4! <jLL >3 VI U l+J Ut yr yJ! j^*oJl 

+ 4 J,|L|J| ^3W^U (J 4 1 Jjif Aj JamJ U«ll t * + g^jVi .1 

* *JU* 

j 5 ClJ U* J Hi J J t il ^p fcU I43I LJj>» » U.I . * V 1 AAyfc^J 

otjjfelt o-itf Jj t IaI tltt »>» jl ^) 15 * U>- ! jjtaZj ojS 31 U-» 

oUj£* J UUr i**Jrt* jU^JI olfj*- oli 4 *y>U* 

l - * (^**! yifr jliti 1^5 J 

^ j PsjJi f* XLwil^3 < * i inj i«** i* ^ JL-ill J***** * yl® 

OU^mJ sL^uoilt j gjJLU t OI^mJI J ^*{li Aift—* L.. -J 

JJjwUU JaJUI j+j b ^Ifj I p ^ ^ Ujll Ls Jl L^iJjuL cl^j 

4*« ^jfll IJLa j ^j5Li Vj V til JU LiXa ^ 

—j s^jls jl J*y ^Oii o-yun oy^ *UJV <i! ^ 
M-f (_^>- J>V 5 tj-tSj « i^UH Cr- >JT O.J11 O* *J* J 1 £r*fl 
Ul-—i! (#JSU Jl ^VV 5 4 u -^1 Soa-j o-« O.JN cr* 

^wejJu JIji *2lj * <A„.ibl«H j eJUju JUal Jl <i-« jtj) t i^lana-f 

.t^MAJOu <U [jlisj t5-Ul J~*mJ1 <**\j j**N Jl •**-» £ <t* 

t ^ain u^jum iju s>; j** 

Jrtj 1 j ^~ 3 f UL«a1 ijlj *Aj il* ( a.., ^ 1 * b l*j 

AtijIa*A *-* ^*3 J39MUJ <#jl—11 j fcJ ^** 2I > 



- m - 


* JjS\ J -j Jh I OljUj oil* J) 

i <_iHj£H >! *ju-U* U^jJj iJJin# *jj-J' U^~* u*ri *•* 

>j5U fJ_«ii -toll J <>jV1 Ll» o 3 ^ UIj* 

, . ,j jl oS"!j£I 1 tlttf J1 |*1j^71 •■A4 J <ujI^ OIi^a 

V Jl *>-«J1 f *4ft y l#J j*a>- V 1.st.A»! 7$ 

t _ ,< ^jf l yj i« II .-J t OLa^i *Uc L*-f j_) f <Lii 1*1-Lit IftjlkSl 

* ^.n - Ml fUiudl 

,j 1 ! ( 4 -JljOlj >jV1 J- .* »1 * j ) C a "- 1 *:' lS*V Jy* 

o)_JOiij ( Meteors ) *-*-*».» ( Asteroids ) ou—*»*4i 

y £1) ^juut jLjii <*u- o- VS > U (Comets) 
- 4 JI ; JjS*j < ( Otio riohmict *J--s yjl **•* 

i Ati*) yi>tili1 tSlkiJI ^!l 1 ^*7i t oL*ma !1 olf 1a>1 

I_Lt Jjij t JttiUIl ifS\ jS31 Juki* j oLU oLUtl 0 U 

a*! **— j o U^i^t JI •to'ljl* 

yn^ a» j^yi fcjaS*ij£!i , ,.*»uii -t .1, t% i i i j jjji t ^£j* ■ 

J?1 ki j l*i oljl—» j t f - A iW j ... 

>►714-cuwj < ( Adonis Amour jj-t ) V^ 5 

14—ft . { Hidalgo Ji- ) i-J'ijfJI JlkJ Jl aiw 

. .. JU*V1 ouu J\ J-J! ^ JJt Ojo oU-ftCJI y- kil j-jlyrj 

JhfelreoUc } v «.&— s ju W*-* ftjU-*»J1 i1>71 L*t 

ti f * si oU^il 1 o>__4*> Ui? <j| iiLi ( Bodies 

^jk-oT l*X^ft VI Lftl y V qa Oiljjl 

Lr*^-* vilSiUCj IfrTjl .-. ,>jV! UX-IUj 

j >1 (jieUir *1j^1 l*— > . 1 ? «a*j 1 iJ4i 

lil* liktjlj £ llfllj^wl* jjk 4jLk*M l*lj »* 

— { Meteorites ) -dji-du 4»*~J ^ t Ujfll —p-V) o^+J 

I o lid CjU-j! (j j^lsu l* jatJ >» 


•t^S > jlawiil jy» oCjsJ UJ! < I.;. }—*1 1j o Ui-W JI >*41 J/Jj 

1 J ... „k* l j4 t {£ (^[U IjLuu* ^^ajiiii 4sKlt J^iy 

14- 1ft 0 l J>J1 ^ jifL ULjJ ^l*4JV1 JUft* jr-ftj'jk JJjd! 

*-.-'•*=?-.> Cijil O* *tj*{ Osi*^ c -» jr g4j 

-Oft oils' <it Oj>1 . oiili i y S 

(^ji ^4J1 jt^i»V1 ftjjki* >1 ».*k 1 .ft _j 

UJ o—iil J J*- ^jAiJ s>-ai1 o* *JVT Jl <i>r 

< Mbi*' — 1T f ) 



Planetodial ) cas 

1^1 jjiYj i a -b» ^r* fV 1 ^ £i^" ■"' t ClfCl© 

Jiiu fij \JU> . J-li—it j j —>-1 cjN JJ 1 *=*■- 0 ~r J L *‘ 

iL-Ij'Vl v-nj£N o* J* c« 4 >u~.i Uiit 

. ■W-J' j o* Vjk*i f * 1 r^ 1 ^ e uiUjJi 

t*;! : 4 ^jti: J Jji { Otto Hchmedit ) y 3 t u~j>- 

<j\iis J>*Az*~> jV t t-i*-b Uj^ < J—Vi J i*i*t o* 

^ L.1 J»-1 C^W (_y®> ( <4—•— SJl 4 ^-* C-JjjSj ) 

^iutjb f-jb-stf tpb t ( J~* ) *JK^ OU~a*lil 

tysjA ) (jfcuU ^ JSLJJ' oli >- cA^l\ oijS^J 4^' 

lV o ^ u _j : Jj_Sy *.. { Mettors ) < v -* ■ - n oi A ( Stas 1 

iij < ^UiJt ( 5 -usj V JJ5 jo* iSj~* oUw- 

■ I jSfti ilf A. u> 3 * 


: oWaJI t> a>Jv 

45 oU**dl jIjlp! o' « '—^ ( Kuiper ) o* p*j 

e .r^* -r* u ' cttb 31 c« ti , - ieL ^ r 

t <■ Ijji ^_**JUr iijUdl $1 — oL-^bjil ObL-— *-*■> (**> 

0 .‘ .,. 'JL^^iX 4^ J*-=i U ,s * ULAs5 ’* t*- 

I »l 1 ^ JjY, (. \jiiti-iLisfl ^ i o* 

'* w v V V * . _ i >1 «*ti i \ vii _i _it i Aft 


£Uk~. 1 il t f \A. \f\f\ ) £~> 


n j f ui 


Jtx^r * j\b\ J& J»s { Father Piazzi ) *M 
j v o- ISih ij~* tjA Sit— (> ( Ceres ) ju- 0^ 

j«3 oW o4 £ t Bede’s Law ) Jj* u-* 1, 

jy. *1 W *jU ^ U-JS5* ol jc» 6 M-k* *4'— y **" 1 

} 3Jr— a *jt —=»v ^ t .».. v t oijjjj c~~j 

. Jb .» *Ja vj ^r *bV dUi { <—ijUJl 


yk U.t ^ ( W. Others ) c* 5 ^ 1 

.Jj_^ UJli* cr- Wji LS_r*l# £ ( Pai^S ) jVU 

^ u.t fi» JSU J»j ( K. L- Harding > c^jt* 

4U\_Sit *ii J& t-^y fi jflkz^t . ( Juno ) 

^ «. « J|* . %» yjL i vm ( oyyM ,t, OU^I A 
jljl» ^jflt iJLib bUi ^ Jijr Vj : juj < v^/ w 

Vesta ) u—* {>> •-> <—*i{ t 1 Vj 5 o* Urb*—^ 
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*! YA o* Mjt SjsAi bjB i a . ? , :C ^ *.. U.V fU 

.< iAi« ft* t- ***» ^ ^ aju »^ oULisrvi oOjj 

.{.Ia JljA-y^iJI - i l l ajujU Uaifc g-^jt J£_ii OjUjl 

^ , <i4 b ^ T» • • £j* jr$] W~* ^ ^«i »1 1 A%t 

■U-* £ { Minor-Planets ) *.,ei~«di i^jai ( Herschel 
,Jl_jf V { W.Baade *$•>*■: J* J ) <s^ £.j*.. Ji 4iUAVU 

j * * 

• %# ^ jJW 

* # , 1 ? t , r , t i i * fU {W Baade } Jj_»? os^ U_* 

4 } ^ Vli-* LjC i* j > T.njT £ jAiilXyft 

4J L**> JfliJ } » U . *> » j 4jt—Jl ijMtMJLlt )>^Aj JU«J jl*U 

0£> A~^>-j O* J V <i?3 i ( tj^-i jlX 

MJ^-1 £kJu £ M<**j! C£ Jrr^' 1X^*3J £ C^ 5 ^* 

OljX* (JjV £—*Alj)1 J 6 4*U-> 1 { <J ur ^M\ it* 1531 

+ oU^jJI 
^ * 

j—tJjil j* nrt fU { Reinimnh ) <i>j—*iij ^»j_ ^ 

i—Yj$1 jl-A* UtjlXi >..i.... ‘r . C J^l C-JWj £ { Apollo ) 

* uj».ii> U5 *£ _*l * j~$ a»A*i> o^«ieU i a^ js^ji 

a*^MiJll jjIa £ t Oelpoite ) Oj^j^ t _^L a J.Jl ^sCUJl <->j*Sj 
l\£* fU cfi*' j t t-Aji ivrt fUs Amours 

jj~ Jj JT cJir olj t-r“jV1 ^ ^ill iU— J1 a* j*j 

*U*a»in ^T*\ f* 1 * <-~±j <-*i yy. {jHjsk* ^JVI «*J— 

AjI 4>jj t {jij^/l (J* j*j ( Adonis ) y^jll 

& <t»-jl j J*_J LI C J^tW J>jj* <3f . rt-v 

* j^jli ctH gf?* 

j*j* j* ntV ( liinmuth ) uf 

Ojil j j»j ju-j V ^jVl ^ lj~f v(j;* 11 ' C Hermes ) 

I Jjt! i ,i m t, S t (jjl -— £o»^»»* (5* ^1#** 

Ji j- U ^ VI tiili JUi l-Ul ^1 V *il £ £j! jr-* l j**j _r*l j 

, aij —ji 

^..,1*1 <_> 1 _ojI nt\ fU { w Bfiade ) t?jb Jj— 

j^u j>> £ ol^> iju x«j Uf *-Jj®j (Icarus ) 

^.,..J,« w o* -us^i V ‘i*s Sfc ; u~i J "-5’ 2 ^ cr* t r * * 11 1 



OjiSl Ji } UU £ JjUaa. j q* VV cJ 4 Jr** 

C-;jt qa Jf t< 4^> J-rl ^ 1VM f* u JtH-ai H J tA>Vl a~ 

1 J—;■» 

,’A Ml U-ULa JUJ* V fij*-V1 *JL» cJir Ullj 4Jf JioOttS 4* 

£ lajJU Jbj' Lij 4 tJjjl*—-l f~*k W 4 * u *—“* 4 *4^1' 

jljjr j| ^ jl j»*Jj*-^ (J*>‘l***V OL*„«i** WaT 1 

^Ij^Sj oUfUiJl »U—1 l«j» lj*M 4 Ljj 1 Liul p»S5Ljf 

i '- 1 ■» y* i^olj j'< i—lj ! 3. C ,: iCr oLUJ tSjpJ o L »,.,»»>j 

\\V\ fU ot» f j*jJ1 * *. 4*Ujl l*j’liwl Jl Dj-SIiJl 

. 3j.tr <u-ij L^rijlx* *u j .i „ . in ^ 4 W—* 1"WY tuuJ tijj** it®" 

\ laUgiyJ.fl 3»UJ1 giJUdilV 

y jut i h Jiu. ( E- Barnard) ajUjb ^ 
u-ij { Pallas j jHb 3 { Ceres ) J tjr* «j» flj-rfl * J —* 

: jl_di j»^i\ jm UjUmI v -^3 4 ( Jutto ) jjra (Vesta) 

»1_A oljiOi/ cJlfj ( HL* JY. J ^4* «* J Jlft-1 To. J iU (A* 

«( Vesta') U-J lJU U*i < n.. r u JJ L*i UUr «Jj jU ^UjVt 

y» Ma jbwf ■AiJsniiJ jil! jjj. nr . i l JJ» Ci»i> 4* >■>! U» X Ii p j 

Jj Jj Y* Cr* J*^ bfcjlkil 1*1* j(V J <y* £ £iU*amJ) 

•i* ojLu t » jfi~» l4»Vj . J-* \ o ♦ o* U jlkil ■*> y -i«* btj«- i ? 

. 3U mJr <Hih JiUto.Hl (> SjJUill f 1 J».V1 
y-J i *A|J ^....ilb ( jU ) <JS f.l-ULl_*l ol <4«J1 

JH’-J Ji jfL Jl* ) JOi *^11 UiijiV m W*3a UUta-t 

1T« cr* J*^ JU|V1 oVS ^|1 (iu«r il £ bjj^ 1 ^~ —J j 

uUljUI JlCttj ^jSSr L. L*jl Uf £ 3,«U:to jji JK-il ^-* 

. ( Juno j*j?* J^* ) f *« y 

i*> <—**—iJl SitnjiiTi *lj^uu £ *JU ^»3a.rf tjU j*3*y 

£ (OUaJ! jblL, J OJUU 3 jU1 UjJ ji *jlj»Jl ^UTjl J\ yfjl W* 
J**. 3L.5f »jjj jjOj_ JJ1 { Vesta ) U—i (jle *iUJ j4&i U 

iy* ^y* J*-lt HI £ 3x-JJ Y* S 4—0 Jf 

(J.« *!l j £ Ai J«.J1 |uJl dljj £ <»J*. <y«»»awt <1 j k u li ^UsJHl 

* ( Pallas > jHbj'{ Oeres ) ^ <¥ t^jdl 3a ^ *_IV 

jjjr j»j JCU1 JJn*41 g.jiJB VU* { Eros ) jr*** 



-*~M J3 * i n J ouu. o Jf I J3 3 

* A *ri ^ o*J^ w** V_r^i 4 vJ JAVA fl* I Witt J C*> 

* Jmi uj*^* 1 1 (^lj> ^ -i»Sl* *J> 3 ^ jj* jiSt I j. r - »jIju 

u 1 * .0* o1 3 juJ 1 {FL N. Russell ) J~>j j*s 

vs—ij i .jit ) t ( *j.y 1 jSb < < .j.t ) jix— : JL_sII 

5UU o U...>.; H -/\. car 3 " -‘— 5 j *•*--* * ( *- 1 ^ ) 

(jj»- J 1 <eLwi \ . _j OUL< { UjjUm ±j £>■ Ifiljp oljii 

) l+*> .I**? t>1 L «aj1 » ! 4 Am5j »t j Jmj 

^ ;* A l ( J** 1 » «i l OlfeifeatfcLt 

W^ W ^il jjfi* 4 I)! j .1 1 ^ *3 « • • j—i! U* 

JmUjJ i JB* Jji-Ub Oljl-XVI o! 

♦ jjUms 3 j*jyi j j» u j»j t m i 

1 y \ t i‘^ jt 1 ^>!j 

> j tjA ^>j T^( — f jf (jjw OjUi 

* JSH i ^sWVI ^^l*j ^Ab-LT ^Ul *lj J UL» £ OU>1 jJlii 

* 3Ujo5 oU-L ol^I 4^Jlf Up Uil JS&u 3) £ J W-i*t 



Meteors k Meteorites jU’JI l US 

fj* < * i*£' * <+if Meteor j**- * j l 

^ j*^ V 1 11 fri .* £ <J^bUL» 

^^aji +&jj* ur^U p** 

lil Vi .ii * 1^ \a s jl p JuthJJj j£ll f -* i* A*nj 1 j 

-pVau^ ^ Jlj oljaJ j If-oL^r jUT ifcTjU L 4 -J* 

Ji ^ £ cMj* jc-^ 

* t *J*jW j4Jt ) ^Ij^ll i { ^jtlwt } ^ijSUl 4>* i*jr* cA 

*—*j JjpmSS «JJU l*j~* J { ^JVI J»*J ) J (^*J 

WV' iS*^ 2 ** ( J** **- — *♦ OK t^il 

t Jl Viji* < iU *, Ji U c* £UjJ <> 

^ jaw -u j^uiii r ^ji jj*. sui^ar * r «su «*^u sy 

^1 >! ^ U* uiiUJU *5“Kz*>4 sulai iJjOl 

{ v^JJS f U^i ^ VM* lilSJI ) jLM> f Uk^1 oU £ u^JVb 

J JJi'J * L-*f £ 5—^ jJU 3jtft 

JfjJ ;U*a ^U : ( f jtf ct. + U^ki ) 5-wt' obVy* 

JS^dtj OiJ- *\\ #+ ISjJ Zkf JmyL^ t 4tKA £ 0*^>.. JLU 

+<j'**i* * Jj^ jL^t v*bU; Ji y v 

iljj 1 * t * ^ (J*j V iJjkjiii *Ja L ^,.4 tywypMff t U 

jUhJt (J .Us.^ i—l £ J^JJ l-,.4^,e <JU ci^5 Uj L* &if 

i-tfj ... JjU^i obUl ^UU* Jj 

fC ^ ^UJl; JlSI oJU JUU ( *K~i1 iUi ^1 UrJU jkUi. 

tJL^u 1 ^ ji t MP y s L* ^4*^* Jj^i^ * ^ 

i i.^ j^ nils J i^ £ 4 T.B j <^,^4 T »l| OlH ^ t " ■* 

isAJ ^UuJi Jfl Oj ib jk jj ■ eft 1 jili ^j-jUJS 

olfj *~ T* * * Cr* jr*\ CtH 1 ; Ofji ^ ^ £* 

IJL.Jb 4jU* £j\ + . + 1 OL* ( <j£jJfc 1^1 ) ^aw^jl ^1 

i SiUiii uiji jji ^ sjiyk- 

£ ^li^fcYt iJl#i jjtjjJI H jJ ^>,^91 

jtL^siHiMiJl Lib tjjSft jJlji f £ ^^LiLfelV sjVLI J»^*I jtt 

-O j^J J_j *J_ft 0^ , jiji ^14-i jU^jI LiJtie 

3a 1 —^ J)l> ulfJ^ . * kyLJ £ ! 

1 »-A»-lj iil^fij V^ C 5 * J C^*i H r u 



• * 




^ ^ jw«r yrfjVl V 

<j?j$ JT <**"— j^«J! *j«r v^ o* Ji y ^xt 5 * 

(j^ « » « ^ * * li ft ^i j^ll \ X# A*#w**m^ 4>nA ji# 

j . „y»J I jt ij^S^ -X . m* l. pi., 4 *» m ^^ 

*u^t vW- 4 'i *-<»i* <y*3 W—! LT 1 * Lt** Meteorites 

in* I\TA fl* u*^ 1 jl^>VI *J* £ja jZ*i j*Jj * *• j»> i *1 1 jV 

oai — =y Uij> jl 4 »vi oO*. ^ ^ — 1 JU» J dUi Vj — Jjio iSj*i 

cr" ^c?**—*13 v *"^ 0 J 3 "kJi * *-* u“?^ Jj*£ * (j^->^ (jfl* 
£>l VI £ • ■•»* ■• jf J£ *l< bi* i^lj jjs^tl Jj»* J WxS'j^* 

jJU* ^-Jj c ^jV1 ^ obj V <11. gjkii ,41*11 ( ) 

J U*«U ^ oufjp. WLii J^s yijVI oV i U^V- J »~W* 

Oj^ b* <*_3l »_jii j *tyU*]U *u!oj i «b jl» oljj j *Uj»U *jj7l 

* Cfti **J**LjJ! oLJ«jJU 


Uikol £jU <~l~s { k—+-iii *4® ^tjf q^I jy* lt 1 *' b*UV 

.* tSU e -^i ** C?*Z {Jj * JU V UJ 

,*JsjmI\ c»ir c *j < *>jS!j .uvi ^ >tfli <o ^jU lia jij, v juuj. 

0*^3 1 f-*~*b -Vj- >Vi W-*-i3 £ OUJUb Ja^j, ^J, 

‘ u^-r 3 " li -Jiiia*r JSjf V *U—yJI (4—j VI U* LiiUT' 

^ ‘ ^ O* jl 3^-V! »-U ^ f lilll SfcU ^ ^ ^f ^ 

, f ^l! j J«- tf4JI JjUJI u^t oUfll Wb J1&. 

f u ^'3 Wbil J Sjri-^11 j 4 l tS-^-b l(W fU -4 J ^ «jU*JI 

ww ‘ *-** W J* J. j-juiu'^ juw 

^ -* AJ»^. «.wi ^ , . JU-J1 ji'*;^. ^<4, 

. ft ^ Jf Jj- HW^M. a^l yi«, J J« yJUJlj 4 ^j. 

(Asteroids ^ <4 0 i j^ai 03^1 

L-* a^u . SrH ^n «-U o «3 M Planetoids ) oti in *ef» 
zff «! ^ W1 ^ i s^IjSIU a—JJ1 j]*, jjar 

^u ?jV > < Jupiter ) (Mars ) 

v ^ jS3i ouia- * ^ 5 «- j 1 a-^*i 

^ ^ {#a * ^ ^ jo- 

L4 * Ss “ ^ ^ 3*^3 S»j=- W» J^-:J o-^-Vl -4 

TC 'l"' ‘ ■V ■“ >** Mm j v .. j_X 1 i 

a MTj* «-«■ 111 ui, ^ „ w ^ ^ 





,U ^11 i*ic J~> Jjs* 5fj»- »t*krt 

Ui.ia.c- iJiji V b*£fcj-* O^-* i^* £*j * * * “Vr*U**j— 1 4" 

-«4i3 iii Jj» VUJ» £ 3*jLJl oU jJUii <*J~> LiU-il JjUt Jijr V Vf 

i *i»j—> w -*> jV j3»J jui «U^» _j*_j o lt....,H j i |_j«_)Vi jjlc jl 

<-j^—i J— +j> A* — *V* CK *Aii J*J 

■ Oji*as* »-iVT ^jli Ui_^ j>- £-»3jij *t« ) y^......^i £ (jjUJl 

gu&j (> j 0^*i * *j?* j-*U^ *{S*i 3 

n oijLii* 0 i vs ... -usu*n <*—»* -i*~w£ bUJ -ki- us 

.j (.iiflJi l^jJUsi *^ 4 —stili j«i*—rf *iU jflu —* ».* cl i.. n*U 

jjA ftjgJU* CjU^ 5“ ^JSLi ^la Uj^ <—JL-iaSJ * ji—«Ji *Ul* iVij 
<i jU giJUr U**JU- iljUJI *fjU tS-^ 1 Ji-Ai' 

- 4,-1 V l~- it !--*■» —. <la <_«4Siiii ^....a»li jUlib £ l«i* t *>jVt 

. IjIUmi.1 j *—J b*i>W 1 * 

li-if JU4 i J-* { . gliTjl tJ*j 4>jVb Ja„»ii UiUll 0* 

j JLj_ji> SiUXH —a £ i-i—* 3. ... :1 b 

-L-*_.-j u i j>i _$ 4 i ti jr^' «*—=r Jj»- oj^h i-^ 1 <s*j—® 

'jj ; --- i ciJ4*i cr* **~S ItfJb ^C *jUc (V^J * <ijbU) *U-jib < Ojs^^ 

^gk** J-*w b.-Ux £*—J '-Uj ... JaiU-41 jU—li 

♦.. ftjjl jl JjIW*" J 3iiUJU1 Vjli jrt 4 u^jVI 

b.- vn ^ * SjjUII * jS3i clAs».i oli»! J U 

.U1LJJ1 i-jUX 5^ ^UJjl J. j*j Jjj-Ui <> 

J*b — yijVi ^ bji <iS\£l Jb Ji ^4J1 — jUJl UiUJI 
jlijJi t_ii jUjfi t jL—JijfJ! obUiJl (JKiJ ^^VjiVI 

i Va pAuT j»! <*-«>- %—■ ; ■ *» .■* U UL» . . . |Jj-b' u*~°*{ tfi 

- ft J j4-wdll jijl 1 Q* ^ “U-jJ j »^r-2j ^ V* S ^7 !r 

>c# b U Uj» JT^ £ Wje* JjOaJI 

^ %4AaXfl »j>< « ii *ji—U cr* 

4p«i bjjaa. Aaali J*J clj—|)i tj l*aUoii J— «»! •Jfe* tiiiil (^1 

. uijV 


£ 'jjp bljj Ui t -JjUiii 0* •iij'S * "'"’ 

. i fUM ’UK^ tj Uilj * Cr* t£j~* . . ur**i 

■ ob i t> j 8 " ^ t iJUJ tf-^' J 1 *-*jWi Uib U*-^ 

.eJ_*’ ol 4 Jjij . ->*^1 ^ J 1 ^ 

; Jj> >• l+Hji-J yC ljUjU f (^jUJi uij'Vi f-tfa^r Uila J-JSli 



J cJJ* ***> £ tJ* 

- «5y ^ iijWi jU>-i ^ ., . ; .»■ » ■ o^i * ^)i* 

: i*ji 0 * £j^f v — a^o 5j ^ J** <i — f 

i **JUb tfAU^ j <Jj^ - i * " Li Uj> jjJj V^"jf bli ** 

* ( -LiCrf* U^i> Lbj^fV 

^ chC ot.n? osi^^ oyjr a* t*s r^* 4 —* - 

. OCr— IS ca%* 

A^JiUJL u m ^ v . M <ii*..>■ ; ^jLp—J l ^ cu^iJ w. 

t { (i |*jVi ^ -«*■ c^l iC jpl e^t*** j * * i) 1 ^ l|it J 

1i_* \ j k*.+S ( £*^1 O^*-* ) q\ - clj—SJ JU*J1 

j5*-W* £ ^ LUi^i wXjfll 

^JL-ilJ ^jJI *J d**j J £ v^/ 1 ' O* ^ t^LJIad* <z*jLl+*\ 

^jipj^vi **1*** ^ *^ u jjwr ^(j^*n \ju* qo 

<J* $*"* riP jL^hAjl tj L**! *! ( iw*^t**%P(WHlJ 1 «A J ? *3 ^ "A lift 4^i| 

* ^J^i*jj *^U_ii1 ^J>\ col ! Li i>:^ <JU cJlf { i-SjF 

( oli JjJi *-15”ji -U ♦ ♦ * VL»- Jlj-j V Ujj^ c iiJw* 1-i* 

Ot*s>l jju>y O^i 4 * La ^iVI J Liij 

<ijjMhJ1 Lri4*lHj <—*>-1*11 u4..iJi cj& dj jSj < j—u^Xt i—TjT ^ jl— »<*r 
^JLlM udtl yj ! ££*yJt ^ -L. ^( ^LfriiL. mM ) 

: <^ji\ jjjidii <oujj 


djUi 

iCjus 
* ■ * 

JjUl 

ijUJt 

%>JL>jU-i 

m m 

t 


1*,v 


1 .. 1 1 

v>» 

*■ 

V 

o^* * 

A ,** 


<v* 

nyr. 


* * • * * # i * * * * * t f 

* 

u/r« 
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* * * * * * * * + + * * 

M* 
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y aIH jIjj 1 —* 7 %- ‘ 4 s ’ j~* *sJ**«U oUj£U v- » cJtfj 

: JUI t> ( u jUjjt_ ^ } j^Ji «>- 


Ttj* * c*^ Cr* *** 

IVrf. Jl o» o- fjr^J 11 

r.jv J’ *jY cr* J{J-> 

^j*\* Cr* f j ....,. J «* 

YT-re. J 1 ol cr- 

V* (J? *jt Cr* fjj?' 

U.'V u 11 ‘-*1 cr 1 


* Cr* S * 1 "- **'’ 4 **^^ 

jjJS& ( » jiU t U!lj ( J ty i i lj ■UnAjfcJ^ Sj* } ^MlXllI a!jLjlH 

^ JS3 j_jjJ «-• tJjjAj st (jill iljVjiil 

0 sJl JJU^Jl &» c-J * t *jJU‘ ji ?1 ,j*i « -U—jH iljUJI ^ J t^>'-‘ , 

1 V iijUAi'j 0 1 ^ 1 ♦ * O* J% V 

«lji aju-i a^juji cjit oU « (> .*& VW 

4JjL* 11 CiU-lj-Ai' V! t Sjitf Ojfs Wjj 

J >-t 1 ■ - -1 jj j \ jgi-1 >■ iitHTlflj i £f» L—(\—»1 ^ W 1 ^ 

•Combined ) ult**-? *i—U ^ ijy-^ s jauii 

*j\ a fruit 0 \S &\ j*> t jsi) oJ^ cr- /AjV ^^ { water 

^jjt ^^oJUhj . * * j3jL*AJ1 (j LbiLu^uf *1—~U jjit (jfjiamJ V 

ijji jjA -'■j t—uf *Ufl*i* cJlf (^1 CjI ® ■■■** 

» jJ& (Jj j£r i_i jjis ,j—ii >*.n» T cJjS? '—*i 1 U—* Lr*— 4 uAjV 

<U _ja»J SjjSjL« ijjjfe C-)j& U —«J j ^ t {jBj'i't 

* t b J*1 

^ ji\ yj jjj utii ^y* iJjU-u^ ftjjb cjir lii 

^ y ijjlifcrf i!jlJ V {jt t li BH n h , ^ yll ^ ^JC* 

4jAj < Am ^ g^j^J Jj i ijpS 

CUUi J L# ift L_fTV ! CUilt JjU4J \*J „ . ^ jja^sj U^Ua 

cl l 5j i ^ ^1 f jj Ujj j . ? -* ^ ol^j Ji* oli-j jl 

jjUu ^ f jj J U U^4-^1 ^ tjtf < tytC*^ j ^UiiJJ j 

JftiL—Uj 4 i!J^J V* * ♦ £r* 1-XJjj J 4 f 

'* \ \ X j't®- cf* ^ jJl j *u^sl1 oUVjH (Ji 

<*+* * * WUjl £jJ 1 * * * Ub-U; i oUwsf J 

4 ^j4 ^Lt jifl j y *yUu* cJlf 4 oU1j»* jU* t *A 

tJ U**^j *»i i <ila i.»j JLjLwJt L*_j 



^ j—j s a - * m—*. ^ 

4 £JjJl — ijbJjsUt 

JC-J^ JjJ-»~ t>* 

4KUi\ J 



Lj^i». - (jsw tfojj*. jj>i a^j^ 1 — t^j***’- 

t %. < \, ^ j* 1 «-»j» \ * v 


out Jjj v V ' c> jj—wr j?—• 

^J Uj * * * 1 Y 4^U-«t cu***- b*1^ 0 * 

jbhA-1 J»y^> ' ^a)c* Oy HtA ^ ^L-«#liJl-f 

jL^ Tt j tl J ^ CSi '—**Uj^ ^rr^ , *jg^ 

1JU £*3 . oWjp- jM" 1*V {J'j*- YT Oij ( 

j JfcjLut UJ1 * jVl -djLjJI ^JJit ,j1 UinjjU iijtiil ^ <JU 
* ** ajjU—j jUil iJjU*i]5 4 * ^ + ti m 

- iJjt^ — 7 * v^ - ^' ^Vj ^-i* ^ J * i*-4* 


t Oj *^— 0 l ^»*J LuJi iijLin jUi^! tJLfc 

L*^ <-le cJUa M ^jJJl i*3 * < r * -<n ( Jj^VI _*t ) 

^JL>- *JtSb* j 4 j—( i_j^ <1*>- Ul <J l^ULJjj k~*\ jjftt' 

<Ji^ o)Ljj j!l ^1 uLf^ 4 Lpbi) otfcl -W <**£11 

^ ^^ -t* L " L ^ ij V*^n ,JJ Jjin oWjU U-m**3^ j ~ Z aJ^ IJa + j>V5 ^ 

Wn fU -1^4 j ^ie cu!tf* + UJj l|J j4l» 

-<—U&CI* ^A*JL5Cj.J ££ £„ * *% * li j* n ji^ \ * « 0j“* 0^>> 

«UliLA ij>l>j oUj c J lU ^jJU! ^^JjL^VI UjJbJ! ^ ^1^1 jJi 

Cr* { ( d£*^.sV 0-*—" u>ji ) Oj^5 t*31 J#* , ‘ 

i f4 ui ji j_si i SjjUH \ 4jjuii <>M* *i~-*i 

* * wvt f^» 

1\. ( flp ■. Wifc..i il i j_UjV1 (jio ■ Hm ..■* l* jA }JU jj-*J_}. 

J\j* k Uijil k-tj£ J Iji, ) x f x X* ‘.sUif « A. OJi IS'j*'* 
L-«iUj1 C,-* 1 ^ kSJ*^ : k a i. Ja " ^JW* lM jr*3 * oS' ij'l »1«—• <irr*- 

^ u-^ t ,jui ^ ulu- ,/u j Li» rr_n> j rv j u c«- 

4 ^ \»'f gi^^iJS j ^**1 a jift jj a^maaJI 

! Wji> *4. ^nlft ^Af*A> ) 4,Li^4h 

^Ult J*S L^I ^JUJ^ ^j-y> Ltotl* tj iJL» * + ^ j*l* 

i Ulj> jJLf 1V( o j^jj { ^1! Ijjphw ) cj jA 

j^ji* IfJlj^! jU^! Sii!^ ^ 4-JU ji-fc ^ Uut 

^\ 11 ^U j? ^ J J j * j (s* j 

*. (/»*»• y) £j* t£ji ufJ»-( ) S x»^Jl 4iiib*»J 4t>oJl 4jjl t->ji djJ- 
tii.J«( t ^ ki jjll "OtlUSauct jJl j^L.JJ i AisfcjJ! ilj*J »• 

^ 1 1^m4 t^4t4 ^ L^u rtiwJ j 3jU V inn n i, A * 

+ OL*1 J^“ ^Uf *<*ki { * obUu" 





ObYjJU U 



<JtUi-* 0 * Ljji jJjl*iIi ^La? Jui cJjji «L-s>*b»'j ^Jai 

S^jaJb 



- r.\ 


1MT, Wji ^ is** OK ^ J * i ~' 4 ^W- 1 *—*^i ‘J^* 
j u; - u J! lJL-jt l ijkiil’ ^j~{ oj* !■*',>»• Ho* OJi 

•iw—Jj J^W ^.<r* .^ ti * 1 “*.* 

Ji_5 1j » . . . jW-*»V l jjfUj (J—*4— 1 JT^-J Oj^ 1 Z * jY 

4 Jt^ XT j * * » U * ■!«* {j£il oJj (J^-S 

J~» V* • iJ* <~k ^ i j**+ J* -J«~* j>-T j* * U—S 

,fJ^ 4 j-“-* -A**-* j *U»aU 

• * * <-»L-Wj' l — |~ — > (jilt j Sj*US Jlji V 

. ( oUjI jut ) 


3 * ^ C*wi J i* ^ 4XUiU i>-j 

j*_ jf! HaIxJLi 4 aaWjl* 

4 { \ji* H ) ^ W***j t 11 * * ) UlJ^i ^1*5 4 

£* VS 4 <ajL-J! 5jijJI ^ Jit {■ 1 j^» Od ) Lfeji*5 ,jfj>-1 ^ 

^L^uLhj ^^LJI 4_Jf ol^ju CwJtj 1JU* , »JLa ^kju> cJ«a (JUjJ5 

JSuIl/ OJ>j ydl JjLdi £ ljJl *_U1 0 1 a-mJaJI u^lijJi 

* <5‘ o- ts-^' ts-tj-iaJi ^ 

5 -*iJ J 5 J=” OJI **•*“» (J' S J^ oL)> Oftj 1*3jj 

<~Jf J^-w Sj***- J Jii* j^Vi t o 1 — 

jjj-jt t^«—y-''J* A,, <i *A4*it jm t. ^bjij { j»n 

■C l i . . ^...< » j**1 jy* S—ijl 5. . ,i. KU > ji-T i!jj ^Ujhj * ( juu»> jjI } 

.O '— 1 jtSaJl ^-ia J«- U-" ( Sj^U! J* 

• ■jijUj.n (j . f>T.7,u 


x M'Ja- - M f J 



- m. 




cAJJUl 



^ ^ l* »lr 



/ V 


^ - - 1 
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• w 

\ mtmm 
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f 
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w4 
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-A A i * 



In. 

tat, ' 




**-<; 

T '<fc ** 


V'w,' ; 

UjX» 





Comets oLiaU i \ i'*\j 


j ^ts^n ojUi --* pi 

t oUjJUj* ji jJJ LfJl Aiiif-l t * * ^j>l j^tj>! 

4 J Jt^' * : ^LX* { Louis tne pious ) Jtf 

JL_>*1 JUj i e >U*H tiiUl jc^j jJUj ^1 ui^*1 

^ o u jt ^1 u u** > ^ jUi juja a : wJU ^6 ie^y pL 
^ili\ otf "Uii t * t j*ll jl ^ 4 ^ jdt^ tj U j>* 

.iJugwUiA ^4J\,M,A,/flf ojX* ^4i>* p^jXi p JL& 

V^L-«41 cr* jcr 1 ^ Vr—* >* 3 -j-U^ f > Oij^U c #L*J1 

u>jji» >*.t c 1 ctJliJl j* - Ui jaj * 0 oUsCilij 

^^*3 4itj &3 £ u^sJLmoU ^JsLa «l*-JLj <i£Li £ 1 t aA pl& i—JX* iSL 
jJ^Ji * *, jjJj j p+U* ji 3* LJ\* ^ jJ> jJj 

<Ji^ c ^>1 uJJUi Jii i o' * 1 5 >fll -Si jW 

+ * , e ft . :i l - nn l> * Di"*^ tS^ >4 

* ^iM\ U*V* *jL^t ci*^ U*V i ftjc—ir UU1 

pj JU<i j dUftll ^ pV ^ ft | Ctt*l**jJki t C4fwX 

C^»*i?Jm O'* ^ * jU ( L*U ft^ji*S" tj j*i)l 

f J*ilLt l.|ihi* t^r^Jdih ui j <■ ^ LaJ I j iJLo-^Vl jUa L* 

UL*i C 1 fl.U LfcjJ-e c(/v *UXLj Cw^>* £ LjX* ^ + 

i iuiljAJl olJ.jui^ Jasu* cJ>* i oLJJLii Ojt 5 ^* 

Oliji j oi _ JJLU jj— .fllft AiJiJU 

pU ftjj ^—*5ji ^JUl uJJU) JU11 J*r^ 

^^jVl uJJLU Sjbji E5* Ha^oy { Ju ) Lij 41 ( WoA 

I4JU Jf ftjJLi *ijfltli-e lS ijI! <TJjA3 

jCi IJj Y*\ 

4j V ^*—4 ol Li ^ jahSII^ * p * 3 T { * pL Xu * j?! 

sjgy V UJU jl-U -w *^Jlf U lil ft J£ X-aJi 

V>11 ) L-X—Jbii V ciljUu J Jj^si L oLiOll ^ 

<A3»Aki^ 3 U«j jj + ! ^^cuSii ^ ^*■ »,■* *n ^ 

^|J 1 __ 3 JjUju j *:. ^1 LgJLSCJ^ ftXft ^ ui^ ^ 

ft «. f N Vj 1 Lfl j* 31 *3U» J J»-*T ^ wv UA-»J 

Uta : ,j ^jt ij ■ ^ .. rw ^jUJLt tj la ft xJ W-* wtft L«^ ^ j, n ' ■■) S 

.ftJLfe ^ Ofti^ ui^T J^sJ aJ^ftfcZll otjlill 



u 1 * fj-~^ ^ u v sy*' -^ 4 osos-jii 

y, U£1 Ja J**x ^ il r u u V-**^ <*j***i' J 

c*-i£jf SJ^J * U^^r 5 ' oj& u j^Wj * UrSjt-t* 

UUJi l^rt^SJ-* ^ji — ijt iiiLft j! <*^*^*j 'J.^r oLJJl^ 

Jy- c*Juj c t-n^is o- O.XJJ1 Uijii 

y J * x * ^x 1 * jj*l*-l] £ I 4 L 1 J '4« » * 

i+f <JL-^t VI V WSjWj ; f* _ Y (^u ^5 

^ 3L|jU S**t ^ **>„>■* cJ 

* ^jjCUi^ 6 j»ijlj L* ^1& + + * £ £* * h . H <-* VT ^ mi I mmJ I 

*3jli j\m 4 _*>Um iU-»Vl ( Fred Hoyfp ) Jj y* a y Jji 

jcLj» L^jjJj Oj^ of u-li# <j! OUJU *JLa w** 5"jT 

1 JUuJi * oUJJl j jj -,».*J1 *L«„—«.ft1 tj!j jLaJ!' 

ol j - JUfr iiJj»! <i! VS £ L-*i*oU liUJtfj c iLJJI 

«L^JLU! oS^U....^ j rt*iIS ^ijjhi C ^Ijij^l J oLJill 

L/ 4 ^ S t * * j 4jt Jjjfc J + * + 4XJUJL*****' 

Whm^!uI 4j 1 .JifclS J 4i j ii^i m ■> A ^jl,4 jlfiK 

iLl—if j^UiJ J * at-Aij! <J ,^4-Ul (jil 0j£ U Ojjf 

<*X*# UL^>S ^ pi OLjJII jl i j**f lm*l> J j£-T 
*j-*—» oU™^ ^a OjS? ^ o* "by V l —Jj I ^ 

OtJJlS ^ ^ .. A a f t OUaI j Ll*fcS«h7 

^ J*W 4jti£J1 ^ l>lJLlft VS 4rtJ^1 1^1 J>| ^ILpuAJ V" 

*^ii> i^j iy^~ ^ < m . i t isy 

-J^V ^ . VjS 3S fjUi-iJIj U^JS ^ ^1 

— *-ij* ^ L*J -t* <^s ) (-^iJS jWl 5 JC^T ^SjuI 

^yL(-iJf jfjjiS 0^ U-^ Uj—c [ oL*-jJUU <iiU^ 

~ * - * jtii * mJ S e^A j 


! J*i i ( jjit ^1 (-JaIS ) ^1 j uJJif OjS^ 

4*1. ^ 4JLaajV } Ixjl*- i^jSi ^1 (^S*j V 4JJ3j oUpjj-^aJI 

^JS Sj4^S Ujjaj ♦ f IgJjSJ Lsh^j qa Vj**i 

i^uuj c xj^js u* ^ ^jjui ^as ^t, ^t^ji 

<itk ji 3L^jt*Asn <iuyi jij^r 4 : ^„.m ^on c jl^js ou^> 
t ^ C?^ AJlaii.# g-4-^J (^it ibjl 



AhVjT vUU 



tSji-Mi Cfc*i ur*»j 5 j^V* 4 ***—J *\Y( 



^.^mj l^iXM 



r 

i v tM.b J! { ) »_. J . nM *,_i ,f y 

t .. ■ * ■ 1 1 ^ WiJ!» 1* < ynt^ { I ) 

* oly* i*tA ^<< 4 1■ f i l l *y» WjjJI wJJU u*!# 


US ) j&j l i fti t Juj* 

c*U^ *o* jU*Vl a* olL* ijut ^ o,U^ 1-U f ( Dubyagp 

j j *i j i _jj>s ^1 4 i. n* * 'j **^5 bS* l Jt***^f^ 

t Oajl? L|iV 4 Lhlljtr OLjhUI ud£? 4 * 1 a C 

J^uUU U 1-A*j 4 <*Jli* jujj (Jja*U ot V_$ 

! ti,5^ J—-J O* 

0 «j»~y I , 3*3 — l j>^ ) v j '^' V^* o' * *iU3 

Os-fT JUj W^VIj 0 U*U ^ j^jVi yU OjS* - J 

Ojll bJJ-a JiT W*i j #0 *a0L« ( otjli u*J ) 

Aj j %£&b L*^ *** ^ w«j*Ai1 

0j& b <*-i1 ^£jU j4&j « “«A *#41 4 JljU OflUtfili 4 jJi-dJ ilJiil 

jJis jn*^3 <=*juh o* Uj ^ Jj j 4i c»/=i ai ^4 % i *s^4 
*V .. * Ojlt *bj VI 3* L. *bj« 1 JU o' OJ* jij * - I *!>tt U* Jtt" 

£ 3 L* Jj JLJ Aa 4 ^M4Hwli AJ*S Jo ..H n * *jbj 1 Wif* (*<*J*M'> 

JUa J oljL-* 4JU o 1 ^ *» ! di^'j Wpl' i>b Sljjdl, 

ti £>0 J J J^WI tjJI -Jj** Vj * Ojwj <*Jb l+J 

l-UU J-* 0* Jr* ^ CP3IA3 * cua ft E cjtf ^xll OLJJU 1 UU 
<■*» u*j* r oi £ **& ifl gy-uij o'^'j *ui^vi ■ 

3»tJ Ojlf tj*j* u Ai^wJ O^ A»“J*U i #jU«p 4 Aj 

tm* * o^~i jjji ( Biella ) ^rH 

j_ilj VUxiit J*rl U4JI Ja^ji u*t fU bu Ujuaj 4 

^Ia ^1 r U - ^1 4 Lcl > 1j ^j«i> ml)) ^ |if i - 

c*U» ^JJU J+j\ &J*> t UVt fU ^*1^' t/TY j o 53 ^ < Ulo 
< 5U*I iIjjii Jju ^ jfcj U 4 a 3 ^. of cj <jikL, j t ^kiil 

c o'?? %J jii\ il4ilS frJL* ^ cJJU^ ^L*> ^ »JL» 

bl^ E Vj g *4 y*l ! Ljl*Jlb \*\ * *i*-1 

Ui^ft 0 J ^ b* J^aAJt L!jA-b 04 + E tJL*/ ^^UlJ 
■J-iii u<i >1^ + + + E ? Oicafjn^ j ajE*xJE ^j»t 
<i-j*t—*Ji J ooJj I4JI H Jj" E jftij'Jt cJUsi-S c *-t* ^oj? 

3 j..i,^.,*ll <a £?* J&Aj CJjJbnil l+jt ^1 4 flJ j i) J OjtJt 

tijs-ilU j», jti ^ u o^* <j oft 1 —J' a - cd^ ! y^j 

oUwM ^ ( tU^JI j i-V! uJ*fj£H ) *U.Jam j*j 

4 j^]u JjjJ ^ ^ ■ 4 I ij 1 j ^ 4^1 L^\j LjLj ti iiJ 

. I *LiuUl J*. v^tj* 31 O* rfiL. oiXu! iU*i; 03 fj { oLUn 5 
oUJii j* ^uji oljjuji ^uj\ y tf>-i 

-l^yy J «£>Ljj»-j OjiJ^^ 0 ; .....f t (jJtfj 1 »L43j ( )* 



- rtv - 


oV i jjj~i — . j i (J ? L> i l l' 

<LL«^ Li< —— L« j—m yl# _ 

«-A-i£» jtlj LA*l£ Jijj v Ol jit 1-U ja ! ^(1 t UJ jO** j * * » »! 

* -LiU <i* 


J-*t U> out—. JU*j »o»J f wJJtl Jjii >1 LljI U!j 

c «tjV5 ce> g* Jji*i iah fi* *~JjU Jji oU" ‘ JL-»Yt 

Ji £**H <-3~ «iU& . * 3JX1X-. <UiU5' 1^1 j ! u<t4 _jUjj 

— <*~5-lJS L .-4 ■ J> CiUiJil iJj T nt. jfj 1X~» I <ioii j*. j, 

w t jjiim f -un »! ^iuu wji ijuvi jjjUJt ^4...,T.n j 

<_3JU otjU g, oUjCa- <bij i^Ull VJi OV < { Cijs-J >11 4 -~ ■ 

w i-Sr g-—^ 5 *j~A 5y cJOU gl l^I g< UUiJI 

-jrjiii 1 g* oUJUM gl M Ji-b XjU >Uj- 

i> j U* SjU-JI ^jjjl „ LjUiJ! j 1 SjL-JJ ^ 

• ( Pyotr Le&endev) <-i;o_j 4J* <^.^>1 < j** i! J^jJ! 

Ui^ki i ULo-1 —• J Jfc>37 oUJUl Jjjsi J> Ui* 

*i»i t-u £ g-*~ut <>* H*\ £ Burnham ) rU^ v*-^ v_r*i’ 

U,5te * i-un w*f * fit *«,_,* o^*^Sj • !* t 

* W < *J~> U>.T jkijt gA (^jl J ^ Jg*Ui 


^U\ OUt> gt Jyi i OLUll g» kJU.lt 1JU XI 4 J Jj 

C-LJJll Jt \ i ja tjJir olj ft* * .. g-L-t >1 V 1 r t* 

> Oj-J J 4 rtj(-. £~LT OLIiU #«U (ili £ 4_^U- Ot JaJ 

J^jSH ;l^<U,u. ui a J\ 4, Jjjr j! ^41 o^tf 
f UW-SI JUJ-I o'tiljllj < ru. < IA.I rl»oijSl 4a» u «J 

^jMkT jlCj * ! i V . ». L i !**■ I . t lit 4 ^ ^ 


A. Jf U-4 VUs^l 0^4 03 « ^JJL. 

J eo*i > £ eji] s 5X_* g, utok-1 D t OASiui 

* J f!*X j »1 


v-’J» ui 

Yj US ».'. ., _i 

w* » * 


*•*- *W*A O- w-wi 

3 -U* 




Ol—*1 ji 


o!jj»U» ... oiKllj — 3. 

Flares an i sun spots* 

* «— _ f, 

Ourota 


^ vjflj njU) - r 



oUl ji 


ot J»\b * , . uiKHj g>-t^n ^ 

O*^ pijULsJl # 

* j* 4 *iH (jfc oljfttS + + + uAJOl j I Sjl 

; Flares : oU^ttft 

^ j *^1a ! ^^ fl 1 Ia C ‘r^ ^ B i t^n ii j M b jf3 

c^*J <j^U^ <jjt* oL&V*^^ l+H LU i o L iw 

otilg^Ul - i oUyjtJl jj-+ ■ JiH ^iu-i ^JL** c *J^*jl} 

U-*;t ^ £ J^V oL> oUijy ^ U^ ^LaIj, t^if Jk t 
^*jJU JU*V\ (^uit* SJU £ bhjj^fe JUfir * J-*jt 

Iji'i n*»l ^ Jb i > ^it ^Jjtani!m,*Jj * * * ■i.t) ^fltii tf 

* ; ouv^i «JL|3 £ ai^-j ou^j?j 
oLjtoa&ft «JL» j«*4V wUmi! ^ £ VJ J*1_nJ 1_UJ ^ l 

!tW»«WjjWJi 

*jj.....it.f i^t W* ,,, gjh j}1 jl jjt»»txJi t^j? ^JLjAsbJ! 

j 2- — *J ObjkUl cJjl*-j . m,» ,i <ili* £lj£ j jk»*jb <t|... t.i _j1 

c y^.,jin n\u\ <~*si j\*s o}Uin <**& <ci ^Liuu i 

^u . *i|l«r * « * Uj' AiJl l ■» ^Jl?U , tiin.» I «■ * M ^ ■ 4■ ■ 1 . ^ Ciui^ 

IjiftHi ^AlJ ^mt t jj) 1«^A A ^ £ t *< ljLu“ i^hXihft 

^ l3t„/! tjjJI (3^t J CCi *jr** 

obijk-i 1 Oi,4».V .y&r (£ V^JUI =UU*n ^ ItlU LlJI J-.^ 
Ujeltf utljsj ^ . ^jU!1 yijVt i-iiU. Jbl j iiltsil jaJI otfj. J 
*-$0-^ OljLil 11 ...it:; J-y J; < J*Ii SjCL-iUI Dl>jl JJi-T JU 
jCm4i 11 l^kuJ 4 Aito&j* jyl jnyi ff T ^ * ft ^ - olj 

. JU-i.^1 S-SL-SUI 

: 3L—»_J ii\ OU^tlJI OU-J} (^.1 UlS „ T 

!Ut> ^. . .t. M l jl j~aZj ( OUk»>bJ1 »J_b i.^,«ej ^ £j«£U!1 

Jljbl ^j4 J» > £ 4 ii^A« ObOjtf y* t 2 ■«!»■ y J J ~ %T 



V! * * * ty* Ai»*lit <*j j - A li oW^ll 

*JU jk+*** * u^ii) jJLi\ Ji^i «•> : «3 j>ii *•** Jjt^s 

^ i Ui jjwuit ^ uuji jin asijj jjMi- o^ 

4 i t _£-#xn m *4 a. ,.i- l .i j u Ajliii s^j^h* c**ir 

: uiisaij oi^tj! oh a*Me ju» > w r 

i^u vj^ ;i *^ 1 tV ! * ^ o* jj— an 

W3 bji? t*—J 4>: c ^j, -a.,.,* H ^JU ^jjiJl A„ .,i t hT ;^ 

gla IB I l |rJ (jLj V £t3u Iftjlj i t 1 i.i.Aj1 CwJj i J J'^At J ** ■■'-* 

Jj £ (Jiti* <#U*H ^)Ua*J jj***i^l Aj J m , a ^ ( 

Lin» * ijjUl JjIsUILj \, y 1UJ I jl U*ut (^j(& 

t 3j^U* Ji i o jj*li { JjU! ) o—J WV I lu 

aaJLiJIj * J*£*ifcU Jb^jll 5jj»w LfJf VI c 1Jt»- aj^-L^j j 

JUi t> ( ^j,-.^.-*-il uU£Jl £»JlJ3 * 0^ LfJljC q5Cw V 

4 Vj*i* Ajl ^SiJ Li !j! i 

Jb*3 £y* ( uUS31 jju C^->- i <j^-X llj AjlkU M V^ 

4 IJu*^ i g,L .,■> ^ L» £&£* J 4 4 * J** 4 ? iju^t l fl *«UL r J 

i ttJii&l <L^j ji iiU*I1 oJLb j! J jJ*£JU 6Jbw u 

u *-~j ^iH ; a^Lbyi LJI^JI <bLUJ1 oU^ldl Sjj— p 

*.f- M (^*-3 * * * b. -||*J^ ji • ^JI^iiC h* *i|tl *Aj* Li lf> * UL^'t 

C Jj^iiil i^l ,,ft jJ-Uw %Sj^ ot~j1 ^U i 

j^ju- ^\ a,.. .m *t^iJ! ^ j*jj 1 j j4 *ai ^ 3u^f j jijr v 

-\pJti Li £ i LJU- djr** 

i jiiii «ju (J 

oljUnii? 5^»fc ^ 5\V+/fl/^ fjJ -Lb/ ™"' f 

C*Uj*J*L* J Oj4^ e^ j —ft —t Jl 

f ,^5oiT (^1 h^LJU ail CiUJ) Aa^Ii.1.. 

uil! r, Ujjn j-J*i oiSS OljUaJJVl -** OjJL-W 

Je j? jf V !*L* o f i ; 1 ^VTl » U ^ 

Ja v ; "jJtxJl l a* oti obUiiSi ^ ^j>A ] oV * 5s*a-Mi ctfL-rtl 

! ji *T uiJt l. + ^ U J*i 

t4jU £ OLiV-bVS j jO> ^jit| Aji i 03 *£&n Jju o 
4 UJl Uju* ! U^iJji Oj*i+Z{ tj$\ -uLil^ faji 



\o. . l { -ii-U-ttll ) *•*-* -o-l—-• OjjJi (►*•> 

* ' * s *'^““* *—♦-=’• tSj 1 —; M tS* ) *«r-* 

! LjJt in £ <jJ\j f Jl£«Al 3UJ £_/*_>< 

. w -t -H MiU»- JUc UjJUojJ UJlft jt — »iU 9 »J U-U# W /.n i 
..J-jw tjX* (j'j* ^ir_y v * ^ cr* oljy U L^tfj f+i cS^jir WV 

,J Juil £ ( . * * CK ^ l—i* *-**-* ) 4 “HJi Ji-* CUfrk' 

t { <^jvr ^ i p** ji ^ ^r o + • ^ ; “ ■* v*jIa\,^«iM 3 /lj.i**i* 

U fc I4I* J-~aJ £ iJb^S' OLL^-A olj £ SjjjJ OlLj»* *J,>-® u^ 6- 
u—f W* Vi—HJ ‘ *^ ! —' A* j T * Ctt* «J^*“ 4 u*-^ <j^ 

! 2^-j.jVl Oji../>jJl ®_j+»-^ V»-j? j 4 

U_4) t *UU» oll^j J*. ^tr Olj L-#i! £ l*i» ^1 Ui> 

UjIjJ jJbwJ JLSL-y vij-L^ Ulv U~*i 1 jlUl *S*LJ>. 

j*. (jia £ Ljjl Jp US’ . OlojaJI »-L*J O^UU j=J 5 a* 

i+i -uV £ W' j?* (•&»■* <j*j 4 jbJ* i>* <*il**J^ VLiJi oljfVWIi 

oUVjJ« »JL» £k- Cf» ^ a* 

^io £ C* 1 jiUolt «-L_» »jU> oUjJo-lt s^jA-UU 1 | iUSj. 

**1 O- 4 UiUJI 3 \u J oU* 15 t U, -» 1 «**•*■* 

^i*b 4 £=>l*VJL*W 4v-t-4i 5 jtj-iVI cr* u*->^ 5 ^i 1 *^ ^Js— 
5 -jlsU UU 3 i ^LW\ - iuk^. J wL^ v’j 3 *^ 5 ^ > .» ■■■ ?: 

_,**!* lv» w—^ *L_JULJU iJL-pl^ft Uf «. tilliJi ^>- 

jjlj-i VX <J U £ U1 Jli* yylj £ 

4 (j-^— 4 . * ” * ^ Of jU>»aj1 q* 

JJii*j (_^1 Ojt £ *jJai- VJ ^"5 4 OL>-j*j i—* q-** 

<«!— Cfri ol>-jlt 

* Uibs—»b li 

Bun Spots 4 *<*«-£H <■**&> 

\S jaJ« o jfi 4 {>'■* 1 ■■ " * * ■«■* J* 4 ^ 4 

u i» 1/U-A »t» t-^J* Lf^*- OK * ‘Mjtl <i 

jl o—J U*^ ^j* cA *—^ t>r—'J * u “ *' “ "^ •b 5 —*' 

' — dj>- \—t a-—JLi Uj>jX Ji! £ <W" t*! *»>v (J* J? 4 
LlJUjj 1 Ju» £ l4ft,... ? ....o 'j U3U-3 « jja—1I3 2^1 (J-**-* J^<*' 

4 ulKH UiA £A) oIL- 4 »3 L j 4 aIL.ai ~» - (jViJ <_yip <-A*J Lf! tl* 



C?T jfj < ( J'ji ^ — } 

Ui! jl ! jtk*j 5J;lte oU*1j^ LgJl u**i 

C ^»■».„ f.)1 qJpU y* <JjU JliJU j4^ * 4*^ja—J j—rfltft 

s^y^OU! U^_»lj 1—fJjl^p- ^ LjljjN JLJwjr £ JUffttt OUtjji *LL* j 

* JwLj ^ JU J5 + J^Vl i ^S^jlsfcil \ jptil*ll jAjJ j 

*--* ^-11 £>Jtata7 £ i.i.iifJ i jJu (jl C ^a*Jl - 1 *"^j 

^1 VI * OljpJ Ji*jd £ £jui! J^X* £ (jpjUJI 

<jjiLJl ^11 OJl iU * iftjll Ua oj**i** 1 £ 1+iA OU1 jJU! 

* Ji Vj»*Y 

tAJjJ <*1* wJjj ^ >i * f r Jils^ Q* m * ■ *J 1 U jfaf lil ~~ t 

Q^_» } 4fj^o,* oL-> Ailfj i JpUUI uJU UjI^ 

Jy*-Al 3**— zi\ *JU y *) *J&ii jLIJ ^1 £ L|i j*x £ cj/h 

£ <i<JU <>\j± iX* 1 ■ *■J l*J> <*Jf u^j*i! 
ft I^L* L^jLi*^ + • * ^LiJU jA L#jj £ jL-jJl 4 j(T J t W . ^ 

YJL-* * * * J Jill l*j Vj^*j ^31 <*isJl jL-iil *£? £ u^LaJI 

4 ^l 1 a £ <wJ£p LbA,*#^ !•>! UJ 

yb U-* Ubil uilSCIl £—Sj ( *} Jjj ^jj jl £ <Jj^i CiLaii^iJ^* 

4 j j ,*>,*■■ ■ ! 1 ■ ■la.fc. ’fc * 


I—JTj £ UJ* JJUj VI ^ V 411 £ ( JjSrt OU^ ) ^ Ui^ - T 

SJT j wJl^ jt* 4 *** Jft^ U-* £ 1 #! * ■* J^ £ 

^ i^.Mj *a J , t ,i #i <*J £ ^L^-Vl li /w J ^Jf V? S (j^*i 

4^/^ £ JUD» jl ^SJl ^ 1 ^UiU out—- Wiii 4fjtx ^ 

£ 5*jUH oliL-ii ^! i fU-41 ^ 0 

U^lu#'! J t+j £ jjlJI 

ijiiiij £ ^>a V.^ 1 yujl ^ u*j - f } 

. s^ jsfU ! i-Uj Cftljyi ^Jrfl JjVi *>1j • *. ( ^UJl ) u*—r 

£ ijhl^ JJkWI^I^ ^ * ^JL* JUj Uh| lAAj Cfi^* cr* J 5 ” ***V 

i ji* j^S ^ t •»* 

! iSj^i t U JlL*1 <**„>! J^U? • yi ( SoJUlII ) 

£jp j—4brXff 4 i mn Bfl> fjf J—' — t 

y>j ( Umbra ) 1 C&j>~ &* Ctjfa* 

(Panumbra) < ^ s&t i j 

. ULUiit Jil, AiUf Jit J»J) l JUJb JitM 
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•oCUjI OIL. oh :u ^ £l ' l “* KJ ' ***. ^ - , -* i - 

£ gj* t * . * J—»* U=s*-U-Jt oU 4 u"-*^ ->■** °U' 

_^y U> *Sjjj j£+i J~* to. .. *jJ»S J-*i lS*^ i-ilfin C.1 £* 

JUj. u ..» . aH gi; ^ UJl 1*\ J-Oj O 5 ^ -A* 3 '-*•** * OU«AjIIjj 

j^l^JLT V £ Jfciti < »*» tY W*-* O^ 4 p,j—1AVC 
t ^*>y jil gi> 4 ^ or** 3 4 tiy <-b* t 1 * • ♦ W 4 -* 

jJlH £ uiJU JeijUsM 4* . .W -Jojliut <Jjjliuj (- r*' 

i 5^»Jujyi ^Ju c-jujIj £ jL. Co.. — £ * • ♦ CH Cj'>“L 

0)^ (j^-“-v> t <ijL* "\* * * o* j*~ ***3* 

-■ < 40fb.l fjaiki J g ^ a . >■» Op* "4 J^j 9 ** *t ♦ • * *lo»* 

. sJU Q I gi jj<1* 

Jf J j-J* 4 U^* ""“^ gull j4^> — o 

J-S-1 Otl glj . . JU ^ < 1 ol-oll J^U U-LI* £ li~. U 

.o^£ u .^1 jl 4 oljjJll •<** o* f3^' cr 5 ** 

JM—.,j- oU£l giLl £ Alltj OH ) "^33**^ °"^ a> 9 bj 

0>1 jjO j* £ Aiill ^! »jifll Oj^i <J . .»* » ■! <»1 V? 4 ( <i—» 11 

ol j>1 t tgj l -... : * _£* fjaiiA jfS j&s i *rU 

s 4 ji j.W»H l^jtiaLu op" >Vi ^-.a .* .M 

•t_in £ Uj) rc J3U. i Uji to JiW- Mjj*> 

*to u»j» tV*>A( ®C* Lr°3j*J 4 ^*j 1 tojAo ft f* u^-p 6 

£ l-t»- <T_,_l*. jj.1 IAaj i Uj. tV e ^~*Jt tA 

! Li-* 4 ijijte t j i ‘.* " ^^ c>y 

JjSr £ uiJKIl oijft o* ok^iJ- 4 O^—i^ *- XLJ*~ 4 '■** t* 

Vji } u~— ill Vj 5 J 5 -^ *s—*- i!, er-V* ^ * WjS* 

t oUUb- Sjj^i j jrjW*!' U*iJ* 4 ( 

• jJa—< L.-U-C 4 ^*Jl t * WI>-° J 0_ >«~ ••■^ 

L*Jii £ L* L« Ma l jjJir SjfiUl aJL» o^ * * * OCr^"' J 21 * {^-^J 

JljP V lUjSuaJ^j I —fc^-S! Or* jjAis*? V 

jLH ^klawi CH*^ *A®ja uaI£U jjwI £ A„„,«iIS 

* W* * flo “lO o^ L t^*All '*-**Ait VI £ t*ait 06" V'tO 7 ^ 

) LjjiJ <£-». ^ ^ ^JJ" aV-Jiil g-l-J (j—a—iJt Cftt^ 

;JS Ob £^ \~+JZ\ gU\ 5o 2 ^' aJL - #> ‘=-s—* 1JJ 3 4 ( *A- Uor 

Lfiii ! ... » . tr u ». <i « _b SjjiiJi a-t* g - *n 

1*-«jw 3 40—) l \ op* J— 4-a* ; c, bj i j~*j o^*^ •*! £ 



• •{ci'j { o!y-j ( ) : 4»L.j! ojji t JjM 

. (4l- tt) s (**- vr > 3 t a) j 

-i-o-iai oujin .j* i 4jjji ukh u.u* ~ n 

( tJL» ojj-*iJ i <*ja! ji»J !j 
"-■ *j> |ii1j < «Lu£uU1 j *i*it i. nT li t j p * ■ t l 1 OL j 

otjk~*1 ^ A-jU t y-U- <»-j* t>j < yijVi 

K>.>»ij~ _ t jAUL* j 4 »« » i UKl t J -— (Jl1«* TO ~n 

<t >L^1 U~1j.lt .,.;■....» ( Wi *r—s^tiUt j»t»j < ialAVI 

■SjflLJt oYL.mJVI uLoJj t 3,_J*UiU oil* jJ! oJtf iU t 

iUiJ U-i £Li oUjVI ol * V*JWb JLiCUiMj 
i( _£j 3 > t ;|JyLUt vUjb jj-kJ/t J^a.i 1 £jSl ( iUI Ui$3J 

U* i j-i—ijl_^_V1 OlLla uLjJI ^lilt jj+iij 1JL_* J*_Jj1_j i «UVi>- 

,j»iv alt ^SCaT -Jjj < A^amJi <!ijlij <1151*l j <*1» imJ^Ll 

•1 3....,..,bU.jUt t jLlll i^gu <iiLo jla«j • jii *• 

4j ~»—*■*-* jr* (j*j ^ b-j*. YY (JY jg * ,. .. i jifjjYi o^j g ..,«fj 

1.1 l>T ? i l . r> )1<rt tJj-i-l . bt>>jJ _ Y 

* a^a-jij, JL£U.iin ovl~j iu ojb« u ju < uut cbjo^ m* 
LJ1 J~, J i aO, ( Aka-iU c ^L*iUl J OjXJ-Vl al Ufi cf*** 

! y ft t J j-JI (jk 1j* J*y Oi 4j»ir’u Ut < r j*!) ^ 


®^bj «UStt 0 1 ^ ^ 4- «j ( ,jj-*-J1 Jtiisi u 

s 4«ila}f ju t ijjio ,t,n UKH 

* ^■■•»•*iM '-ilfil 4 jImY j ta^* «^* * *■ * til jS'JU j 

i <~4U1 ctljjSlI {*1—fij tiJl ijbj ^ ^^mUJ 

’ tjSbJf fje. U£H (jJaJI Obl+J! CA jJL* cJa^-. jtfi 

- un. - urv - ur. - un - ia.c - waa - iyva 
_ nt. « nrv- uw- mv- n.*- 1A^c- smy- iavi 

aU Uf tsrtjjSn ^ Jiu Uj*1 J&ji i i^eA — Uo? - 1YU 

< Stetsen » cr-sa~ 0> : At j-J AU-5U ^ui JUT oliT Jj 

oUjVI 0A Q* jk^ i tttfO^JI j»jjLiJ! j Oo»J! Jj« 

ti < *JI —S-Vl j^j—w^Uil fj J^3t—alt l*j {jilit ^iit JlaJijJl 

ji ol jl t JsUjI JUitjlt J+i ... <Ui j! UKU Sjif tujjty 

1 V.^ *-i* j«« u ,j*n Vr 

t vW - i» f,) 



: ( Aurora ) Vjjj* - : V& 

jfc-Jl jl 4 j» J 1 4 jt 4 

lfi t * . I W 4 ^ 4 iJ L ,. t„n Jil^l jl .>1 i ajl 

4 W*U*» oUjjijr V ,y» U . .. oW »l—*i-J*l 

i^m «Gt) 4 < a ^+j J Ua>- CiUUi* J 

yU kj tJ&J • * . *Lt j*J <_V *jjU—J1 >*21 

: J*U-aI $1 U^u ji-JJI 1 JL-*. 


? ^***1 j* u - V 

wiiUH ol 4 iiulaJI «i»la*iVl li*j q* 

,J*jtf1 Ujjj \ UjjSi l’v jLf 1. *. ) J~* V . £U»j1 J1 aa*j gijV 

! |tV»*( vjjl Vj *L_aw’Sj Vi (*aJ» V OljLUl qa qa O V“i 4 

■ u * t uJiliii V—J1 oULJall ij (5-JJV 

auf £* 4 ( u^3- ^ r.j\e J VAj*Y *-—Si ) ( *s>jJW )• 

Oji^H VI Jtf, »l-n jU- Jft* / 1 tf-Ui? V C5>1 *»Ul* Cr* 

C»-»*J^ cr*-> c '■jjj—iy* V*—**" oLc*-! Uji> 
1 4£*ttI1 OljliJI &A (j*J 

U* J I JU^ «—*t>s* oULW (jil 

l . » J>- &JJ lV *^° J? S >*** J» t tW^ 

t ^.^.n ^ A-JJI V»....-i.i;» C>V 1 J ttfjUd U-T 

A5U* V 4 <^j-U1 ,^u>-j*-5’_j‘V1.i OiJjVI Cr* vX U-V 0^ ***j 

: a J ....< J M juiuji «uj* ji V*j < <iJj°~ 

< Stratosphere ) < Troposphere ) V—-jtiV* 

t tf lj Mo aiif qa / \a o^ j ( Ionosphere ) je*—■* 

yA—'ULi* U1 i ji—Lr^V" j jfjr* 

*jjUi« *jj*« (jU 4 clif (j* j( X Wfr* *^ljSi 

Otji^o^sii 4 ^ \A-Jt Ul 4 JCuUlt OtjUJt jl * (J*-*? 

jtoLi £jA 1 l*« Jj-W 4 a^»Ui« Cfltjijax^ 

* vLyi ob^jjsyu vi * 4 jui 
V;ts * orV 5 oU-i* J o U ..... *J I »JU jjjV Vj 

oUjJ»J 1 »JUk jaaJu Cfrr^J t <mJji qa 

t (Atoms ) cAjJi\ u* v-»l cAj*-* c* ojfcf Wl * ( Molecules > 

WU -u-1 v Vj 4 1+rU-oj l*-al V W — a ^t—It J *jj>- ji--t 
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4.i*j t jijiiVl HU ^1* ju- 1y, ^ JU1 ^ j»Jl UI „ jiJl aju~ 
m t U >*jib <i >*ji i-ii < <usM <>* ce^r Ojfc-L. 

3*j\> uu; <1 ^ !—iji iSj/^t cersj 2 ^^ >iSj-°r> 

fr 1 * < t* ) •a^.W-'iYl O* c> tSj**e* *bi5 ut i < ,o ) 

LJ l.. » "J * I 4 I j*j>_ c il tl il j j j 5j3» 

O'* *->j ij* <Sjr*-i OjJjSl -V- f l tJV 1 ( V*i J 

H j*jts * (?'f gUill iJU J QJ> OC?J$ £+ t ^1 ) 

* ( ftsl ) j^jlLi; 


* 33 —m j ( Jii! OUj^* ^11 j*—itf ijill ^»1 t 3_M>ljjU 1 OJtfl 

oUj^Vl <uu-i!l olji 

( Protons ) cffl lis*N»ill oljij i (.Electrons 

‘ f Neutrons ) oUjy^ji lbL_*4i l,.^.:Jl olji v*% tA 

0^5 t SjU U_j4-; UJ 4 Ol^i ^ IJiJflj. 

oli HjS> Aiki- : c,tf r i& a i*]r * 4 * 4 *.^ * l^Yl 

Wj*- jj>*r * __ oUyj^JI 4 $! ™ 3-jj.jll 2 ;^. Mi. 

" t - fc * s ‘* jo 4i A\ jiuoii j-& 3 i (oiijjsyi ) ijlLji 

tm otr, „*&? ur 4 i*Jw ij-sWii. ^ afi-u=- 

iUJljll Ollj^ssavi CK 1 «St-Ua» U_A ooii L. !il . ., 1 ,,. 

oli JwjH j t oUi^JI oljj m JLJLtiU- 

*. Ol^ijl lilki* rft .. ! *.Ii UU jj ju^r t«Aj < ( 

^u._svi : u* cji-u 1 *^; ma* u_*ir j jjYI 01 ^ 

1-#-jUJl *SJ»JI j! *Ui*J! Ojr»j * i5jill l-u&Ylj < <yjS31 jY* 

HU J 1 jp~ WtU C»t ji-j-rvi Hut y jjY! ^ 

C*u- 4-^.1 < HUU W1 tsl < l^TjU ijijWI 

^ SJ 1 J T‘ oU ii^ C! Uul Cjljij ^ A^ V 

i Y*> j^—i V 4>UjV1 14* 1 j» ... t^ko Hjlj*. c*Uit <,'• ^ 

U** { ^ », U . /J 1 l*-il *ui* Jp i 4jj4*. 4j^*j j(1 

J»jUm JuO t L*3iU*a ^ UjUjI ijU? UjkJ i <Jli as ftl j 

- am oLJSt .1 ol « ojyt . *. outkl) ^ Hj 4 * 

. • .Hojlj 4 « «*S«J - ,r>jY! tsjuil uiiun j ju^i ^ 

■^.W* (j-^‘ ol «itij o* -W 1 Sal JjJYI ^3 

• bjjjYl ^ L* UHfc. ^1. 

< >—jij-m j ojW ^ui fli c, J A 

•“^JVjWo.UjS.LUIUjU.vi,,^ Ji.u— 



TtA - 


. J JL»V1 ^ CjLLx m i * OtAj»-a 

4L4JUM Ji^1 yM jajVi (^* -p- VjW! *Jjb — £ S*#tyt 

* ^ 

? u^jStt JWt Jft ti H v 

*0* J* ^^UiU JWU y l t> ^ 3*^ * * * *-**3 ^ L-d 

* <^11 J* Wi-i ijj VjUSH 

<<73! jt.X!u V3 ( l-^l+J 1 i*J^pj V 

■A^i :..„ .irtil jUJVl <_f^V-J» * j-fr^ *3* ** <-^tUJ J uil*i UJ! VI 

t>Ly <;i vi * Uj—iw jijj v <j Uj*-cJfcF $1 1 j* 

jJL-pJU .A—i -U jX* 3-^jJl L-> \ . r* m \ \ 

^. uWt M i. W i T Vj i ct l ' .. VwH ^J* 

**)! JoU 1 JU3 i JUU UU JU >* JljSi-l ^ AL-^U VjWfiH 

v wi uf * (>^5y ^ . ^ jfcuai 

U* 3 C ^Utdl ^3!jjYl oU> £* fiUCS Jj t U 5 U 1 

< OljJVl uJUt ^ s** J 3* L" ^'4* ^ ^ Ai^Ltlll CjlilWj^ 

■cuoL^af Ul j4>lfl £ |oUjj! £* c*ajLoF \i\ 

4 jj* jJ' 3 ^ t oj^ ^-^*3 * * * ^^ 3 ^ £-* 

. Wtjlt; < <>2)1 >1 jl 

ji_»4i j» jiji ^—iii ^ a—/si vjUsii oi u/i •slur 

—yi j2 —j <*--^iiAU jfJ 

UjjjV <3^^ 63^ ( £jb j** ) i ^jVl JU-JI 

t>1 *Ji1j * C#i 3*^^3 Uf^* . A_-'Vi.fl.M ^ ijf 

#V l fj sn s jIj*- <yi ^ JUJU1 viJUl 0« ^ rf-Ul \\tA 

+ <15* * j53^ I a at O^-U t iBU A ^^^-V LJU 4 aJ3j 

j ^ijii ^jfaat jkjai jft - t 

^ Olil*j i <-JjjJ»* ^^Jtjjl ^CljA tjJULtf 

_^Jb1 £ 'L^gjjDj ^JL..*r^n ^ A*—jjh^j J ^ *VJw* c jfti —^jj 

c ojjVij ^ ji ■ .fti > y * <>ij)t «11 ^ .. . (i 

ALu i olji^i>1 i—*JtT^ ^k; S ji—-*V1j i s u a**V1j 

4 Ltk olJ^ jiaI JX4F iiL>1j 1 ^ llAF-tPfc^ c UL^-1 

yj jlj <—it *J— ft ^1 jSlr U* UJl&j c 03 ^ 

^ 3 t*vi j urvu^i j ^xii iijUJi 






K-Tfl «iU J*A i O^i Uf yjun Ji-Ut 3j-J} 





0 J** w *!-»—1 *1^ Jh ^..«Jt 

sr J 









^ji J ^Ulj 

»^1 t» j JtJJI 3 ^ 





-JuJt i iL-ljJJl cJj, 

J - < n » i }U* tX» — 1A. CK sp-*^ *-^“j 4 Jr?* Y• —* CftJ 

^ *Jl vs £ Js* Y*. ji *\o. J\ J-- U IjaUj iU*- YA* *1 Y«*. 

4 J rfj Sl 0 tf „ Uj, 0^ L-jr Ail 

. Ufa! 4 

J » gtjM ilU* ft y» < ^JOIt jjAjll J* — C 

jun j <~*u~ £ jjji j ,u—i! u-s >*; uu* \^ ~WMi 

* * * *!■»■*—!! yi*! IjjU"* j! Ijji i!U* i^l ( Us«ll •iSQlmil 

4 (*A^M jy—'!■> <j»JI jUjV! *Uc (^*xl jj* !JU 

J ^j* 1 ^; ,« -.. V !j*l!i j»j ... J*fl! »Uii |||U4 ■ U » j 1 -o’j». 

a*-^V! *1 l*—-. ., ♦ pd! JJil J * guii v UI^U u. ji*il1j jjl\ 

c#^ 6 4 j**!! oU-kj j*j Uj^# ^ ..»■ r . l ! ^ Uj 1 ?! •LamUJ! J>j* 

<iU»—* &>-i —a«jU i jjij'il i3j* it- ~a \A* j! W* otjUU 

oi* *j»mn tr^S Jto-iBj . JJ -:« jl *,pdS *JU t 

CftiJ W 1 :1 C>! »sUs i jjpil 4 *j»AUi» !_)*«■■■ *■■! t 

lM < JjUAIL U £>U! !*iA &* . 

c4tA i j*j 4 l Zodiac ) ilUijj : u-JU 

i UUJlj U*^. Jil Ailji! alj i o1^>1 4J c^J A1 .. . Ijjjyyt ^ 

1 j*m Jji fiu ^ ^-ij ^k, u uuj 

* f iJ**U J bijiVt £U«u Ui Ja _ » 

• 1 1 Cr- "j J S*,-k3! v/UJ o! Lil J* < tP-Aj 

j Ul d! t !A^X fU V-* 1 _ ■.vy t 

'—*■** 4 *-*i{ J ^* * » •*; 4 -k *4ii Jt--M 

A “ m ;t**! j o! • Jtj !“U„> ! aj-JjJ! <>.». »l 2 U—«iJuJl 

4*-aVS <Ja 2—ijVI <* JaUUl J-i t-*.—J !JU J±* t.4>y 

^ Usi fUj i ^ S-oUM 

t< l* J j - — \ y* ( . k ; 4! JU-J.1 <J* ■UH.-jr £ JSUAJl (Sjj^ 

! Sji~~ h^i *Uh £ ^ J ^J^ji 05-S—SJ' JJU. U 

OU -kV 4 sjr^**!! l5*~ • " !! o* »JL_* 3UU#J jj 

U*J ipii jkuit tf! £ Uiljky. U-j J$u (pit tjjkUU jJjp t_| 

61 ^ 1 "r 5 ^ 1 j J** C )1 OjjciXM oiLw 1 sjjU*-!! ,.pJV 



, LSH . 1 J la . ) uW! J>»- 4 ib- Jlki j 

3JU_A-JkSIt 54 t V 3 * 3 ^ JU-*J 4 ylU-iJ* 

h d*jbw aJ’ J*-y i ^*U yl* *=*—IP ioe c-iy^1 0*3 

u_ s ju-i -^or •jijr <i V* 1 * * 

i J v* ur 3 • l^ 3 - , - u e^“ is3 * i- >* 

_ 1o_jJ JU-O3 J*—jj • 33 J, 3 r ! Vo* J'*-** 4 - uJ —i' ti -5 4 

^gai ji u** 

* plus j V 1 * * Jl V^aJt AUai Ji J»*t 

i ol^ cJ* * ^UU ^ ^ U-JJ* *-kj* 

* j»j * ^ Jf UiA ^Uit |j J*£i j* ij >■* *» - Jm 4 *J 

« j £ — —j.-* ^ 

J»j1u>j V j*r <ijl.^.i 7 a I 4 J* Jkll j»~ c <jj I X. » 

Jj?j 4 Sjjt - --I1 J. VII jt ■ U;,„6,n jl tjIjsJI J*jk»- Jl* < ^Uallt' 

C£ *jj—*»«* < yJ»jUl Jyi-Ojl U-i jfjH ySM <*kiU &\ u^* W^P 
- — <i**li» Liy«J) JUOj 2-11^ _*1l 2--1..1I lytiil Uj’ii ■ 

;jOi o^j v-W oit toil ^ *jx ^ 5 -j.uii! cJ«iH 

ti y r i» b * n >_JuiJ^ J_j_»- Uii» i-JWii! (j jioJi ji 5 u 4 ' 

j uf * vi ^u£sr |j ^^3 4 y#y6sji 

4 **V3-- oiitf 4IL* jf jlj f UVU! ijjfc-d dUy, JU .all r-XV 

*3 ^ '* ■ iiiii O 3 3*1 4 A«**^y3 4 <jjU*JjJ3 4 4,3 T ; 

. Ji-iJl sJ*U» U~j UJ*lk. <^\Jij Kof!jril _ I 

I f *■>>*» Ollttw E jl> JLJJ1 £um& J* _ r 

^SiOJI ^ Al\ { oyj*y* ^>11 y?aiH JjL 

4 iAV. yU IT fj£ y-ijli J *j3*t JJA 4 yk-3!! 
oCj t y^jU JU-i« J*V 1 j ;o^*? uy'o^ W! ^UVi ^3. 
C** Vj-* *V L rr^ *3*^* 4 j*** 1-i-iSj U 

J UU S^Uat *1 4 *JU j Vr-Jlj <JLZ 1 \ ^ji»Uil ; 

>33*Jl yU tifjOa*!! ijeif l«A (*633 4 y-Jjt; j>3j*- 

J Ur 

U ( 5 ^ ^ AfjJll 4 ij %y c*tfJ**J ol^*«! <1 cJU' *jfJ 

1 5 SU 4 rtj £ <1^ U^f -U 0 1 uf t oitUJlj 



f JUm ^ ( SJtJj Y'o j 1 \ 

i |jll jitaM JUj £ CMoAOdtj C |%J jl Oj*„N*j 

ij* 4 SJUtaJ! *J—* Cul^ t jU aloh? J&^rnZJ jilaal t-Uj 

,u^ Cr* W/tt j * trt-jk Lf^-J Wi* i\ i jjdt 

jilt Ja>^l t <**j£U aljU *,i»J ijjlj^- Cilf l*JU& ^ 

*«^ ^ ff ( jWt j+rl c-'W &jk bjjjYt 0* ( -V-'j* ) 

J WYt fl* ti <£*■**• t* ‘iUJi' . ./un j«-Yl a.# «M Jjpj 

j—^.5 ^ j****! Ojk j4^ 4 I*—J** rf j i>* *lj»-1^ » '♦.- •» 

3>US o- r Jtfc? cJtf SV-U1 • J ftt- $1 < cS-hJ_1^ t >liJi ( tfju *) l_U 

I t l OULyd^ljl Q^». T —i rf l J 0^4fcjl ^|ll 

vJl t5^—«■*? ti L* f V i. ^T i ^ t ^$>3 * <JL*t j ^ *j£!H 

f.»i _4l\ -1^4' j 1 >A-« •jiJ»- ti «iu^. Uj 1 AVV £ f ji 

mA fU j*jit n J WL 4 t» fU-jj» j ^ju> Uj « m \ r u >> tr 

. UJJ_ij*-j (5 ji. J 1-AjI tijJL»» LIji oUU- ^ jlf! t^JUl 

* 1\{A fl* ^ J Sj^slt obYjfl 

: ujoii ^ii»y»u»j o^ayi su\ ji*s\ -tuii - a 

■L I 

ft. 11 ^awW# ji Vt L* ^ib 3 h tfcl t ^lA jjt ^1 { Cul ) iAa I^ I 

t_ *ji ju -uUj t jVi *j^!b au .^uaH su^u <iiu 

£ u M — jj t j^ 4 i**JL* 

Ua uiJLim Sj*Uoit j^ijiit ^1 Vt ! iJL*; C4 mJj a*jj# UtjJ 

1 A ■!*■■*-1^1^ ^ j4 iIalI \ W ^Al fi ( eJ (w^d) 

,ji JJl JJ}4& *Uf1 O-w iJlub ji { 

j ^4^i* iff tp^t* ^ t4 ^' ^i , &**** w+^n 

JM tjlf t t3JW (JU-ilt tiff tit ^ 

* >jiu j-im ^iuJi ju ^ t ,urt <ii Ukji cjuj i v>it 

; S^*lfc £ 1 JL—^ ^ J*i^ J £ L- 4 J , t t-inrfljfr 

j L|j*3L-4SfcXj -L^—4—JUi i-jjl^S!^ j—>* ^ 3 „ > , . - 



Calender and Time 0*3^j 


^ *LsJi IfJn X^jl j ^ jVt Jji>* UXLfr £ <jW™* £ 

5i-jjl £ljJ! j £ ***>^j^ U*1 W-ij^ J 

; SL^Jt Oli Crt*jWI *JU JbJ £ o^Vtj * <; — *)j Jl^jl i l+J» 

• Aw U-J 1»Aj 4 ^jjlj <J jtf" 0“* 

*.J>,*.» *L>* j*A TTJ^f * * h e M .,ipj A?U>- cJty UX>j 

^ju ^s lj& £ xiiii ^3^ * b j .A.t^ n j^wit g* ^jkJ! i-jinLU 

* ^jCltj » XJMj £ ^j!l * g* £ jiJli# ^1 015 * jX* 

J* <wi j*Zs LJa jJlj Aj,. rfi at! ^ LJ^nJ jjl AjjjUt J LpJ 

* i*~sui ce ^ 1 

: o-J” *w 

4 ft J« U T ^ilj * JC*^* <ljt 

4 JLi^ 41 gifijj * I f git*j Jn-JJ £ 4J l tJiH J UHpW^SIH^ 

JJj £ <+»{&* OU*4 JS £ Ollulfl J JUaLaII j j4l» 
^L_JY *,—£ iwUi* ol jij JiU- £lf 

oJLijf^ *.. ^ ^t% : ^U *♦. { bxJ*}\ } 

* Lp^LjJLA 

U —Jis J f dUi 0j 6 u £ >T J*ij £ g^mij 

qa ftUii „ .,,.*o! u Li^i lj «u«,.J&H c**if}fcu^YI 

^ **'.. '-' " * tJF *-* j 4£H oL^^t tjj*£ LiipMtt ^_^jSiJl 

i^-U : *0^ U^lyj - * + ^ JJ^J U^U 

* Cr*jH giUr ^ ^T -rfi J ^ Uil £ WU jl 

J-^U £ (^Laj ijil fJi^sljii jpir # t*Jlf JJj £ ^U^Y5j 

Oa 0 1 (> OgUjJt ceJt tf JUIj £ OiJ&l 

* * * hUaju! JJj i Oj-JU t—*J1 JJLJtf 

£ ^SS i ftju Ljsfei. J) JU^ l IxA^jUj 0 tr (> 1 j 

* t"^ jc^ Ji u4U»l1 <j (^>- 

^U» £ jul^ JJj ( J5 i 

jj-» c^* ( *5*WI J^saSflj 

~~* { Cw*Ujj 3! 3 ! Ow^HaiJl jUUj'U .. * oj—S _j 1 *Jjii 



- tn 


J * oljUJl ^jA |j» JtU |)te> (j)l <UXu*it <Tjj~»<*' 

* * —w-*i ijSi JU-ftl ^ Cl* ol u** lM" 3 * 

^ *#. JiL^. JUT J jiifl yij-a dtJS 

t 4 m^UmaJ 1 * J^l ..., U Olj) C 1 ? IjJtl jftli Miiafl i i ) £ l*jV 

jp n .iik^ll jl j ! » ‘i « j ^« 1 jh 

Ju^j • ^li jy_ ± J jJU oLJU c~i>r 1A1 VI iiu*i J 

t * % *1 

Jl ^j£j ^ 1JK* 

4 <_*JU 3 t cJtf 8 KX* jjpJ\ SL^JOI V W ( -uUJw; 

oUll L#j c —ij 3 ^U* Lij 

1 *iUi J5* * J jJJLM iL-4\_^ oljU 

t 1 jUaJI il + . 4j^ 

o-I—-Ij i dl>ri : aJ y,^Jb Q+Jti t ^*R ^jSKH U 

J— t**i Jij* v 4 *j>* (^^1 j jj* j i ^jlsii \j^m &\f ^ * * ♦ Li^r 

iS*^* ^ iS ^ ^ *3 J-^—<J C £>JlS 31 ^ ^M fc 4 .. if 

^ t ^* * a '* £ ^ . ■».* 4 *+ ®L— 

^>1 j 5H )tjt 

*•*—<ii * •, t ^ ji\ fj^Sj U jji> 4 t.r'M c^™*i V' 

3 ! 4 5j\JUSi Au (y*Jt yip ijk«Jt 

^ ^ 1 £fei yitljU * * l *^*t i 

A — J * *JJ^1 **l—» <J Jlj? 1/ C ^LJKlj t itajfci <*jhi»U U!j l »JU 

i A^jiUj <J 4 lift Ui«j i |jift <rL* Oj 4 t* 

* *IJb SUsJl c**U U 

oUjL^n *jUft cju w* < ^jiij ou^uat ^ 

: iLui 4 Sjjtf * jl <^jLiA 

i'Jtf iil < A*i £~dj cul^ yl* ^3U—iVl 3 *^ liL-1 — 

l+i-j ^lj O^bit J*^4? lib-i jt S f (jAa-mH l>* 

lF*** 4 {J 4 f il „ > ■ JT j 0 #l»- O ^ -a* JjxT 4 

* V iaitt CiUjt 3 (iiJij J V UJL!I 

Ujjj» ijfcjV -a^LfcFj 4 JU-*iJ! j>*U^ — 

i Jgix y oUji J s ^ o,U. ^ yJt 

0 1 ij—r* U\ t j _ 

i ^ 3 t 4 juj* J jL^Vt J J*V ^ 



trv 


i J—JJ' *_r* j ci 5 -* 7 J ^Ji ij — 

£* jisf c «—=AJ Oj£” V^j' J ♦ * • **i**®<J1 jW' V^* 

! j*US ^ik. 

_(jl cM yi t^o—»-S j -kJ' &• « £lji 1 JSiu !ji— i j — 

jz*3 4 «jS» j l.. .jl *a*i t _£**j V *•—d*5j j 

, jJcS V 3^jU OUjl j IfftSj cJl£i t l +Za j^aS LtJU« i3 ^i l+ibjk 

-l -i Aj jjui > JL‘Ja»I\j yijVI l!j»Jt ji>Im IjUj _ 

{y_ j W»i< j gjiJ £ flifc J 41»*b t.)— i »*jt 1 V 

-**>• ilS iJ C «U_J1 jX-* UJi» Jit. ^4-S flit 

t jJS3 ... Ul_lj . . * 431_l^ ! AiJb 

*.-*4 ur- 31 iyl!CH ^)i jJfc £ 

j ^ t/jllj 

£ jfS **ij jjl ^JT jjll 4i^LstaJI ^i|i *C »if 4 

. JUjl) j i <ui ^j^Uj ^JUI ^ jli-JJ Li 4/h dij 

* 1 ^jifl *-i—4J £ Ll^aUI <-—' it r J jd 

% ^ 1 rt 1 1 4 Lf%mtiT 4rtHi/Lhl JitMoJl L < JLj4j i . 7 ijjjj 

'4 j l | l i \ C?^ f jJiJLf £ ij^ n Jlt ^ 1 JLaJ 

* <l*£* ^1 ti Jj>* LjULrf (J! jiili 

* < 1 #*^ £ j «i rt j ^1 £ 4^* *j^*u ^>f LJjjl 1A1^ 

‘tJ- r yij-.VI 5IT3-t WIju^I ) *T LjIjSOL, Jl ol 

* * * 1 UOjI ( olJU^YI } crtjSii^ ( Uw oUI_Ji I 

* * * 5M* ^ j ji o^j 

! !j> c jtjji £ IJL|j 

Ujl?j < ^jSiJI IX-Jt Jl» 4 j-L»- j u oUJVI C i)j^ 
m l*J jl ^3j ^ 4 J*Ui!Sj ci*j4)1 ^JaU V t in* 4 jL> cJlf 

*^V! J1 4 ^l>- itjJb 1-U £ i 2£JM 

1 i**- fW ^ r*. ck (J* 5J * * + * 

* ’ C/* o'-^Lij L. jJ — l) 

l J» g-iljll •jfftr <! f J 4 iw J -kjfj* o'—lju lifc o - 

OUJVI *^j Ua^j , U^o^w. JiiT Jlj U ytUl 4JU o^ o' j *. Art-*. 

f>—**!' U * illjj! 3>l*- <uf <Jl i^-l i IbjI^ ff £ A—-J* 

■d* J*il' L# 1 ' J £ 7 **' Jii t U»!- jji jift 4j 1 ,Xo 4iV t 1 ju». 



{ i( |*> ^Um^! 

* *}„ ■ rtrw ^j£I Jk^ll iJi Tumt i i J jllll ^mSIta^ ^S!J Jill 

&\ * *Up 1 U <!jji>" j+*tJ >^ri u^ t^*> 

Uj; u <i\ : j^jy Uw iJUe oi—w 
£ 4-jujJI *j-Jj^ 1 j* 4j1 c { Sj^U^j^lT ) JjSI LUU^jj 1 
: -l^uu gu* j wjj 4 ^jn ^ui a*iun ^i. 

l ^^..iJli ^ < 5 pLj^ ^JlS oti£n )£* i*ljb <j LljI^ jl£j 
f&*) <mjLJ JJwJLt 1 <J jJj>j <# ftljjt U j^l £ <Liu)Ij U^jV 

^n tf j> ^ i Ji? ^*iulU yb l#j {Jjlw { 

* ( ^ 1 >^W 4 ^ 0 ^fcUiail jJV 

JJ-JbU-* J b3Vt oUU> jula U M i*ai £ ( -a !1 } *JL«* cJlX 

Jj .— V Ja cJj C^y oU54a 4j^» i jjjiVk 

JjWj j <*£** U j-aSl Cr*^H *J^' ifl Cft^J * * * Jj>-u*iM 

ol ^^ ^UljV Uj i£jJ^ i ^.T.^n j Oj^t b 

* 1 —H 4 ( OS^ oiJr" ) Cft 5 ^ C&U» OK 0O* 1 J 1 c-Sj-JV 

5—*i- ZL-ij* 0,i i Hj 1 ^ ^—i'ji 1 t ^*^* i5 ) »J* ^iS'> 

J.I,«.« j i|j>Ul 4 *fa.»Jl ^ Lilian* oLS_jl j 

♦ »..» g . «H ^l^pj UjJLmaJ Ifi 1 4 J 

jj. ..»!» ijW fina— £ j ■...infill C*L»1_ystj 4 ^ j OUljJtVl' 

^ vi ^un ^ j^s utu-i t *x^ <*iu j* gs. uu* jt ^.jji, 

"‘"Ijjll **{ u^ f^Vl ( 3 - *-»j»i W^- 1 £ *Mr^ tS-y^ jr^' 

. j*dl *U- fi-x» i* 

t ■*■—“. J y <i Jjd o^*-*j^ J-ijUl 1JU> oli 4 ^ jn ti i inH j^jSwf ^Ij( 

!c**S jiJI UUoUjI J ; ,^rtiT l#i ^Iks-rfH^ jbm! aUmJI j *A>*j ib 
^**1 jj.^jjii ^f*u juUdnj i ^iifci^t -Ui 

( l>j UJJ^t fi jS ,„■ *W1 WjT j uiQ^ ^h! } <JUJt 

u 5 y l uu jjJj S iS&\ 

i ^4i*U fC^al <1 J? ^ ♦ + + ^j m w>ii< n* < J I ^J j ii*ii 

+ ***i- 5 jJ JjA ^jjkuu 0 ^"j ^ 

**iW Ji ^ *^a*a 1 is*** * *jj4^ 0^* ^f'^Ji u*aw* IJ 4P 

4in 4j w rj j jT ct* UhLirfuA cu^j t A4)*!91 (Jl**J^ 

tCtJU '3 « * + £}Lh*JU £ ^L» i.iiS i,.!^ j^ii^ L fcJJi. fi 

JJ— ur^ 6 1 >‘W'^ • a **M V**J Sr^J - <i Ujr— { ^4^ 

i ) (jj^>- 0 ^-*if* *-Si 4 &J*'J l * 0 j^—‘ jIJ 4 <JjlV (I^l* 



. t JLhJmJ *L4aAJ • * «• 

La jlu!^ ( iii £ >Umw iiJl j-jift ^1 **J n <11 U jaJ £ 

w 1 (J^VI ^ 4#1 ^ 4 ) (^vJj t L^I^LaI ljjti>^ i 

«• *^j**i^ w Ji*i^ *— ^L-i*-*Jl »— iA*w*V1 •—* jpwJI M JjiJV 

CCrti ii aU jlill U»-1 L§jmn>^ t OjsJ^j ^ jlUjl — (_fJbJ! _ jSIt 

•*U *a>^ + i-^lsSl! 1*i* q-» >j*j- (j| U^Jt S^UtVl tmi.iS.jn^^ i ^ 

o^jVi t*J* J£^ i ( Zodiac } ££#** Sjfc* u^*-* 5 J oUTjSiW 

lii^ di j** *«>r < *i * i i * > | Ufr-j $U/t 

jtJ* jii £ <JUJI U+jjUj UjfJjr^ * ^+-Ub dlli -W *Ui^ ^ O *£ J£> 

i 4ian ) j— jf ji ^ J o^ 1 tJtj* < tji 

* 14£*3 ** > ti 

i- 

C J - 5 t -*-* * * * j**A tJwl J* t^l—JV1 «J 

« ^ ji—fc*1 Stiff jl 4 . • Ij ... A l » <4ia C^Ja* i »;t <LhIjIUV 

• • sifts-* Oij+* OU *-■?* ‘^j 4 -* '/• JjM Oj£f J jJU-al,. 

*-.>**- J j-j SJf oJir *cJaj < {Lunar Month) t»j*i icjir^ 

lir^J 1 t*U1 <>=•»• {*_»+*t’ U* <1j I ^4-Ut a* <JVj oU ^ossi 
j''—Ai j ».x«a ] il J i t-jl.. „ < , 7^ i1 IJL. j fc £yt t* (^IsL J Ua^* 

. { Moon ) j+i snail a- iut *i>t. {Month)* 

t j('"H 4$1) j*—I1 J* t ctUJVI Jft«*>* <x*f 

^ jtS* oii . <*4? ^iilj <u*1»J1 *rtjte-1 iJ k*i ju-brf JUj ^- -* ^ MJV 
j*in jj.« j&tj ^xs*. u_yu j i iu* *^)u. ^ ojow <j» t o 
•io^. f 1 6 J1 f>hi- •**> ab^l -A—i & t { j4—AJJ <j1 ) 
J-i oW' <11* *-U>* jf^sj elf < JUJ'VL V s -** •jj-Ai-* 

1A_«» ,5^» ^Ib t ( . * * ,j)U ) Jj j* J—*i jt ( * * . ) *jJ y» 

. *^-u ^on j^i j «iW' o- { *.* o*-*» )• 

<- 00X^1 LJ_U f Ut J\ ( ) fam Jtt ot-w*yi £ lkw1j 

J—Si ... »-uUj Si— aJI fcjj^il cjy^ i p, X-J1 IJLft (Jl S».lajp 

^-li i Jj-Jl ^1 I jbSJI JL-Jt f jiO ( *^S } ii,.iTT« 0 1 uijUrf- 

* ^ ti ~ aj - } 4 J'V 1 Jr* : jt* coi—I jl c*«—j {*^3 ) 

... L^L-1 eft ^1 ^ < o!jSi Jl ^-J JT «iUi -U, 

,:1—JVij I ijsili lo^x. cjur 4JV i a* tiwU,tr ^ ^ 4*7 
t-*y - *jUo. c^i#j a**- J> u (*yH ) ai £jju air u < juu. 
^ oV « a-i, u* n 1 f ^« a-*u> 



-^1 \ q\S JjU *JU> vj ^ jJ <JS c 1 AJU 

* f a®" ^ < 5 j^I—ju ^^ 7 -" l|» . - iS r 

t ^ ^jift j ii w iw ^ j 1 **j 

Ifjir t X\ T* 0j& cj** c£^S l*^ 4 

Cti'lT ^1 ^i fln » n N j ^jl t 

f j-i • *—■*“ *UpMil| cJLuJjlj A... ,iprfii*J^ L|il »♦,<!.>,* Iff 

«" ■■ ■ ■■ H fjij C Moon’s Day) ^-**H fjt >-* {Monday) 3Li» 
•{Sunday) aa»V ?#,* {Saturn’s Day ) *>j (j. y ( Saturday) 

i jjj! dj» j j f » ii l o^*j ( Sun’s Day ) pj< y> 

t jJ jjlj q! . ni 1 t a»j_j 1 *i yi*~\ Ai jJi»j L* liJ jJj? 

1- l' L>_3 piz-i j (JL-« ) J y~aj A*J.j1 Ljj AJ—J1 *Jii j+A jjie p\li Ail 

Aju jl tj|-i SJkaU < jJljjVi i*A* ,y JUdrt ^)f { jj Ubji- tr* 

l ^L-Vi (j* C>1 yj 

.JjjhtaJ »j j^~-o ■ ,^1 ( *£tii -W c»t—(•uiisllj jjk^l (^j! 
ry> uSJ^H £j* jslJ»-f (J.. a » — Tj j <J; t <—*jUJ)j <SLj^3tj 

jbjr t c-5 j)\ ,k-J> ^ U.jl t_JT LJt <s-V 1 J ♦ * - 

** Ayyy-*d> j A —11 y«tU^Hj lAUdl* Uu jW gpA ^ 1 " . ■ jVI 1 ^ 

<—l|j Ua)*m<>1 • • • U*i^ 

l£j$S Ui ^ Ay*lj AllAf OwyJj^lil L—U ^i i »J J * l— —* 4> jt (yiJ^Aiylllj 

s.^a —n jj yiswj ^ t LjsjI U_4j ULiij i oUiltj v*^j^ 

i lyj _J—£ 1 ^ <i -5 J j*JU) Jb (J ■.»..> ? ■ ! ) AiLiOl^ 

A-tl— j*- UAjI j t el ciJ j fji Ji \Jfe Jtjji-* 

..’. >U-J1 f\J?\ aU. 1 ^-LJ UL-»y U, ^ .^aJ) a*^-. 

WjSi t J-U3) o* vuif 

•UIX* *l*>- (J ^ { ^ Cft*^ u^*J 

■o-t—» £)L-jV i^li * * 4 UijT js^ 

Air 3 jl_* uju oiij ... i (>ij« sj& « *J*-yj u*j v 

$JL*j . *. A-JU. y L^-lj e lixu*. A* cJsujJji et5 ft ydljil 

. (Calender) 

I t j* 

! I aJ\ Jj i^*S JLSj 

S t IjUJjtS/ J*j 



I ¥ i^Jf 

* tj^Jkl Jjt^I ^ 3 -^ U U* 

; piy^lU t«i** uu *$ 

4 Jj-3- ^jVl obj^ *3=-* W' 4 0* J 3j*U 

OUL, ^^3 uJt TV J * s *^3 *3* 4 L *^ J Jj^ 4 W^J *yi tf 1 

1—ir> J*jj ^L--jV 1 ' !* ■ ■■■ ■* ' <*-»Lf {*\ j t A 3 

t?js?^i' tiirfjLr J cr^ t£*^ 4 iffj* 3 ' 

^U-U ^ jAii* tXd 1 $*^ o^ O j * ^ ' ^ O 9 ^ jVj 4 33 *"^ 

i ££+} _ tS liBJL £f**$ 4 ^- ^.... m ^Jiiill^ Jij ii—#V 1 s^^- 

Uj 4 <JU 1 jj »j,.p.Jar.li rf-Ul j*iS U-HK f J*i ^ liftA* ^3 

* x" '**i 

~<C H ^1 f*! ,^uj <jl VI f t J*i 1 ^ 4 —^ 1 Y <k—J' 0 **S (►—* , 

uu* £ bj»s ijij yu u¥t ( < 3 -*s» *i-ji ) ^ J>i 

£j» Jfj fi ^ jSi—j ^ £ ■JJ-r* 1 ' *H J T' 3 *~* <**-*! 

<uJl 5 j* ^>ai rf^m ,*-2=11 Jii ! V^ 

\^lf i*JV j 5iU*Vl *JU <4501 ui^U-eJ 1 i n " i . M l 

"« \~***> tt *»-1 pijSsJl 0 * ^ 3 *r LF *^^3 ^ 1 - 1 ^ £**^3 { ^4^ 

^ 4..n iL > c Jj^“ 3 + ^*ji a* £j* 

< Sosigena > ccr^t-^ 3 ^ ^kj&km t3icfe£^ ^i 

C*lj ^* 3 i h Y * 1*1 *<y ji| ■ *it JjJ 9 t UjjaT VhAi^II 

’I Jiii L*3* Y\ Oj^ 0^ 113**^ i.£*^ j+^3 1 -Jj^ U-*i Ltjj 

^fliaT <***^331 Ol<j UjJ Y* Oj^y j—i*T <Jt iJLiu^ 

C L^^n*.* 1.. fll CfcJlWll^ £ ^i.hiHi^Hj Jjj m *11 * 0^1 jL*++* gjjl 

4 ij*ji^jRr jr ^t Jtaly } ^ - 3 i^iS# 

j+J* Gr *^ <t% t5JUi ^jja <wi (,Augustus } **jt J»i 3 

^1 ( jA < rt il 1 ^ LJ jS"*iij t { August ) 

i UW 3 J 3 * ^4-i ji\j+i Q* f 3 i (jifr Ik-* 

3* < 4 -—^ / 4" r ’"0 Oj^i u**3^3^" (>* Ji! (j-y 

<ul j ^^Jl j VJ ^ tA i U*j^ Y1 

* * * tjiji-w* g|,j| jf (fU ^3 ( l*j> g«*3u) Uj| ^Ijj ^M*y3i 

. 1 ' = I ( 1 1 

^ oXMj c i! ■ o> jL* f 

_^«l* ^Jj>-Ij J^t <LUJ 1 Jjfc LJ^ Cr ^3 4 '-Ui *Aaj 0 (jy 



UwJS ia* vr- J 4 4ju U j i*-s> 

itb fb! s£-*1 < 1 oAt f>u o! t—*A. 1 t-«UU ^ 
jij ^ 1 ®*e°* J OjwUI ; «lj < i r < J ? ^Uil! uLa9 

^JLAu £—a jit tAgj i jat (jAJI t ifjbU! ^«^|l 

f Jfl 1 J*A ) 1 *At * f Ji ^ CT~*~"! 4 flit fjjazJl 

i ^ Jjfclii Jij* *s* A^ll lJAJI f JB^ 4 ^S* ja'VI H .lff J« (5Alt 
i ja tkaaJt U. ft f j lj£f f*t* t»a j>-j) I it—It t^r — <-» (_^a jjj^f to |>j> 
iiillit ^jXsJt uA W» ijj* ■ . U J i ■, . » * c>^ itj-a *A»li j^ic (jAjt ( -LAIf 

j CisJ* jr 4 a—-r aijA~ cocu sjji jji f uvv 

J. ;. S*A*J UaJjSr Ji-Uf j A i t ....i ^1 £)?1 LA*. *U1 *Uaa 

* iur f i* 

Vj*jm Jiji Vj tSjjp+ij? j*ij—^ r* b > J- 4 * 1 ' u*—' 

t&^l J^-Jb jj J*i < ^LAUt £*s i { Gregorian ) r jJi jl 

IjOa-j <*L*t ojX^Yt ^ * 1Y»T fU DjS £i-»J Cfijji Au Yt 

) iSJj^iyr (A J" 7 O® tc 4.J* tffAlt 

^1 tyii i r i* i>f Ai*j 4 lag >&• U»»l; < Aa-taJl 

£.»•» o-—^ LhhY 4 fi Uy_ l1 tj-t-Si 

At t_-.r^ j 1 1 OjJaU,# J-~*l 

*J Jiiaj J1 y V ^An fjJt y*j 4 X T c^-* 1 

. fJ»n ‘ tSjJ'-li is*j-V» S^tlt obYjlf 

jjAa; Oj—»1» -A—*i i *«l—ft£) LUAm iSJjfriJ? ftji** ^ ^->3 

j\ os* ULJtoi jf i o£t ja * -Uja—j s-Jii-v ob-t_^iyr 

: oi>ijiivt«A* o* i ojj* i-iji Jf ia-y cp* f b J ^ £. u * Ss - r 


IgA. Jf JA-A* 4 i*JA^ ) fl—Jl *Uijl a 1 * H ^■■-- *» ^ — 1 

Jj_«AJ1 J^U tAoJ aj dtly jpi i-ijYt ^bjVt *A» ) j4-ii 

Jbu* ^.* £bAVt »J_ a obiA> -Wy oU 4 ( Four Seasons) 

('irA-j j-Wj j!l-H : J- 1 ! J*J ) J» 1 " Bj" *' «a-i • • • "‘T* 

'-V. t js'jij ji**j Jiji^ ) cij^' aJJJTj . Jj cr* 

. USj* j * * * JLrfl Jj* 


5*,jYt ^bjVt AtblxJ < JUijVi jjf-Ail *A» cybt-u ol - T 

f * j»i ai'uAj... t*-^i rk' «•><) e* UUJ ^'-f * * 7 ^ 

L*j ••• ^ JA « *>>. JA ‘ Jw' M ‘ 

* Jta-Yt fJs . Ijij 4tf * it—Jt £)>jJ JJIjVI flj» 



. fJ £ j* t—^ r^ 1 r b . ! Jj] * u ^ „ 

.jp-j Vi • U* T. jt— i- 1 *’ u- 1 - 1 »> j 

.is, V C-U J> l * cr* 1 *’ L -* r * -^-y 1 r^ 

fi . jul-I*. &\s~l\ »d* *U Ji*^ ! CJ^iJ *•/ ;L -^ S1 
juL* fJ i uu jtJi... u>. ri •-«■»*. oA 1 f b * jP* t^ 5 

. ^ustt ju«h u*—t ** W ** 

Wcrld ) ju\ 3 i w ij^n ftjSsn r-i u» > jik. 

Sjj.^ j <o jiii •_»>-» ij J'j» V t oVi tjH i*i t alender 

4 ajJL-1' jaJ wl . dfeUdl Oib*^ 1 J 

*J* i <SJ»# * c -i Uil 1<U ^ U ^-^’ U 

U-Oi*i Uj»/1 Sj*j U^i t £*4-11 ^ ^AjVS *d* o 3 ^ U ^r 

cdlfj < JVjj r*''—*i*j p4~Slij (ici CT" -T*^ 1 tjs* 

•-_l j ( j*jS Id* j j e £iiH JUjlatbfcj <>jli dl* s “ J ./* b * J-lb 

, cdiy ULJi 



11) • * l wW*** B ** 
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ujVi • 
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Uf* J*& lJ* 1 d/ \ t 
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uJtSM ji-JJ! _ ; 
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. jliUYi jju _ : 

• OiOt J* *Ji U aa 
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. *JLa-Jl jtaJS 

w 
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* j*aij cA-jift : 
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. jj» j 1j-*1 * 

ui J 
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